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Definitions 

Abandonment A phase of decommissioning for an oil and gas well. 

Associated liquids Natural liquids that are produced as an associated product 
to shale gas.  It is estimated that 75% of ‘existing’ shale gas 
pads also produce associated liquids. 

Associated gas Natural gas produced with crude oil from the same 
reservoir. 

Barrel  A unit of volume measurement used for oil and its products. 

Borehole A hole drilled into the earth. Boreholes can be used to 
remove core samples of rock for geologic analysis. A 
borehole that is used to extract oil or gas or water is 
sometimes called a well. 

Carbon Capture and 
Storage (CCS) 

Carbon capture and storage is a technology that can 
capture the carbon dioxide emissions produced from the 
use of fossil fuels, preventing the carbon dioxide from 
entering the atmosphere. 

Casing Metal pipe inserted into a wellbore and cemented in place 
to protect subsurface formations. 

Coal bed methane Coal bed methane is considered to be an unconventional 
source of gas because the gas is absorbed in the coal 
rather than being held in pore spaces. 

Coal field An extensive area containing a number of underground 
coal strata. 

Completion The installation of permanent downhole and wellhead 
equipment for the production of oil and gas. 

Conventional oil and gas Oil and gas that is recovered by drilling a well in porous 
rock, with the oil or gas flowing out under its own pressure.  

Decommissioning The process to remove all the equipment used for 
production of unconventional oil and gas and return the site 
to its original condition and use. 

Drilling pad A hard standing area for development of drilling wells and 
production of gas and oil. 

Drilling rig The equipment used to drill holes into the earth called 
boreholes and wells. 

Exploration well Drilling carried out to determine whether hydrocarbons are 
present in a particular area or structure. 

Field A geographical area under which an oil or gas reservoir 
lies. 

Fugitive emission Emissions of gasses or vapours from industrial equipment 
due to leaks or other unintended or irregular releases, 
during industrial activities. 
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Definitions 

Gas field A field containing natural gas but no oil. 

Greenhouse gas A greenhouse gas is any gaseous compound in the 
atmosphere that is capable of absorbing infrared radiation, 
thereby trapping and holding heat in the atmosphere.  

Hazard/risk A hazard is a potential source of harm, e.g. electricity, 
chemicals, stress. A risk is the likelihood, or chance, that 
something will cause harm. 

Hydraulic fracturing A drilling technique, commonly referred to as ‘fracking’, that 
fractures rock to release the oil and gas contained in the 
rocks. 

Hydrocarbon A compound containing the elements hydrogen and carbon. 
May exist as a solid, a liquid or a gas. The term is mainly 
used in a catch-all sense for oil, gas and condensate. 

Liquefied natural gas Gas, chiefly methane, liquefied for transportation. 

Moratorium A temporary prohibition in an activity. 

Natural gas Natural gas is a source of energy. It is typically composed 
of a mixture of hydrocarbons such as methane, hydrogen, 
carbon monoxide, carbon dioxide and nitrogen. 

Natural gas liquids The portions of gas from a reservoir that can be liquefied. 
Ethane, propane, butane, isobutene, and pentane are all 
natural gas liquids. 

Oil A mixture of liquid hydrocarbons. 

Operator A company that has legal authority to drill wells and to 
access hydrocarbons. 

Pad Onshore development and production platform/area which 
can have multiple wells associated with it.  

Petrochemicals Chemical products obtained from petroleum/natural oil and 
gas. Companies supply petrochemicals for use in 
manufacturing and production. 

Petroleum A generic name for hydrocarbons, including crude oil, 
natural gas liquids, natural gas and their products. 

Reserve The amount of technically and economically recoverable oil 
and gas in a particular location.  

Reservoir The underground formation where oil and gas has 
accumulated. It consists of a rock formation to hold the oil 
or gas, and a cap rock that prevents its escape.  

Resource The amount of estimated oil and gas in a particular location. 

Seismic activity Vibration of the ground or earthquakes due to natural or 
artificial causes. 

Shale gas Shale gas is a form of natural gas trapped within shale rock 
or other formations of low permeability. 
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Definitions 

Shale oil Shale oil is a form of oil trapped within shale rock or other 
formations of low permeability. 

Shale rock Shale is an impermeable rock from which natural oil and 
gas can be extracted. 

Unconventional oil and gas The term ‘unconventional’ refers to the types of geology in 
which the oil and natural gas are found. For the purpose of 
this SEA, unconventional oil and gas includes shale gas, 
associated liquids and coal bed methane. 

Well The hole drilled by a drilling rig to explore for or develop oil 
and/or natural gas. 

Wellhead The equipment at the surface of a well that is used to 
control the pressure; the point at which the hydrocarbons 
and water exit the ground. 

 
 



3 

Non-Technical Summary  

Introduction to the Scottish Government’s Preferred Policy Position 

The Scottish Government has taken a cautious, evidence-led approach to 
considering onshore unconventional oil and gas in Scotland.  This included the 
establishment of an Independent Expert Scientific Panel (‘the Expert Panel’) to 
examine the evidence on unconventional oil and gas, including hydraulic fracturing, 
or ‘fracking’, and coal bed methane extraction.   

In January 2015, the Scottish Government announced a moratorium on onshore 
unconventional oil and gas development in Scotland.   The moratorium created 
space to explore issues identified by the Expert Panel, and to carry out a full public 
consultation.  A series of independent research studies were commissioned on 
issues such as climate, seismic activity, transport and health impacts.     

On 24 October 2017, the Scottish Parliament voted in favour of the Scottish 
Government’s preferred policy position of not supporting onshore unconventional oil 
and gas development in Scotland. 

A Strategic Environmental Assessment (SEA) on the Scottish Government’s 
preferred policy position is required to be undertaken, and the findings are set out in 
this Non-Technical Summary and the Environmental Report. 

Unconventional oil and gas in Scotland 

What is unconventional oil and gas? 

Unconventional oil and gas deposits are contained in impermeable rocks, such as 
shale or coal deposits.  The term ‘unconventional’ in unconventional oil and gas 
refers to the types of geology in which the oil and natural gas are found. For the 
purpose of this study, unconventional oil and gas includes shale gas, associated 
liquids and coal bed methane.  

Hydraulic fracturing (or ‘fracking’) is a drilling technique that is used to fracture rock 
to release the oil and gas contained in those rocks.  It is most commonly used to 
extract oil and gas from shale.  The rock is fractured by injecting pressurised fluids 
to open small spaces which allow the release of oil or gas.   

Coal bed methane (CBM) is also considered to be an unconventional source of gas.  
This is because the gas is present in the coal rather than being held in pore spaces 
within rock.  To extract the gas, water is drained from the coal seam to release 
pressure (known as dewatering).  This may be undertaken with or without hydraulic 
fracturing, depending on local geological conditions.  

What is unconventional oil and gas used for? 

Unconventional oil and gas can contribute to the provision of natural gas (for energy 
or energy production) and natural gas liquids as a raw material for the petrochemical 
industry. 
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Where is unconventional oil and gas found in Scotland? 

Most of Scotland’s unconventional oil and gas deposits occur in and around former 
coalfields and oil shale fields in Scotland’s Central Belt as well as in the area around 
Canonbie, Dumfriesshire.   

What is involved in the development of onshore unconventional oil and gas? 

Unconventional oil and gas development typically involves the following phases of 
activity: exploration, appraisal, production and decommissioning.   

 The exploration phase tests the commercial viability of a site and can include 
drilling boreholes, seismic surveys, horizontal drilling and hydraulic fracturing 
tests in relation, most commonly, to shale oil or gas developments.  

 Where the exploration phase suggests sites are likely to be viable, the appraisal 
stage involves more detailed tests to ensure the oil and/or gas can be extracted.  
Concrete pads and access roads will normally be built, drilling rigs erected and 
vertical and horizontal drilling undertaken.  The exploration and appraisal phases 
may last between two and six years. 

 If a site is suitable for production it is likely that more wells will be drilled and 
hydraulically fractured (in the event shale oil and/or gas is being targeted or if 
hydraulic fracturing is required in the pursuit of coal bed methane), with 
accompanying site activity.  After around two years, when the well is established, 
activity is likely to be limited to maintenance.  Production may continue for 
around 15 years. If the site is targeting gas from coal seams, operations are also 
likely to include the pumping and treatment of water to release methane that is 
trapped in the rock.  

 Once a site is no longer able to supply oil and gas viably, it will be 
decommissioned with wells being plugged and abandoned.  Surface buildings 
and equipment will be removed and monitoring and aftercare regimes put in 
place.  Decommissioning can take between two and five years. 

How much potential for unconventional oil and gas development is there in 
Scotland? 

There is considerable uncertainty about the scale of unconventional oil and gas 
development that could take place in Scotland, in the absence of the Scottish 
Government’s preferred policy position. This includes uncertainty about the amount 
of oil and gas that it would be economic to extract.  This would influence the scale of 
development that could take place across Central Scotland.   

To help understand the possible effects of unconventional oil and gas development 
in Scotland, this environmental assessment has drawn on three scenarios each 
reflecting a different scale of development, developed by KPMG as part their 
Economic Impact Assessment of unconventional oil and gas in Scotland1 which is 
one of a suite of research studies commissioned by the Scottish Government to 
inform the evidence base,. The scenarios are: 

                                    
1
 KPMG (2016) Economic Impact Assessment and Scenario development of unconventional oil and gas in 

Scotland. A Report for the Scottish Government.  Available at: 
http://www.gov.scot/Resource/0050/00509321.pdf  

http://www.gov.scot/Resource/0050/00509321.pdf
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 Low: 10 developments, each with 10 wells; and two CBM developments, each 
with 15 wells. 

 Central: 20 developments, each with 15 wells; and two CBM developments, 
each with 15 wells. 

 High: 31 developments, each with of 30 wells; and two CBM developments, 
each with 15 wells. 

This environmental report has drawn on a wide range of evidence sources about the 
environmental effects of unconventional oil and gas development, including the suite  
of  studies commissioned by the Scottish Government2.   

What is Strategic Environmental Assessment? 

Strategic Environmental Assessment (SEA) is a way of considering the environment 
when preparing public plans, programmes and strategies.  It identifies potential 
significant environmental effects and, where necessary, describes how these effects 
can be avoided or reduced. Through consultation, SEA also provides an opportunity 
for the public to express their views on proposed policies and their potential 
environmental impacts.  

In this case, SEA is being used to assess the likely environmental effects of the 
Scottish Government’s preferred policy position of not supporting onshore 
unconventional oil and gas development in Scotland.    

How was the Strategic Environmental Assessment undertaken? 

SEA is an assessment of the likely significant environmental effects of the preferred 
policy position and alternatives to it.  The Environmental Report first considers the 
environmental effects of unconventional oil and gas development on each of the 
SEA topics (air, water, soil, climate, biodiversity, flora and fauna, cultural and 
archaeological heritage, landscapes and geodiversity, material assets and 
population and human health). It then considers: 

 How do these effects relate to the current environmental pressures and trends? 

 What current regulatory processes control these effects? 

 What stages of unconventional oil and gas development result in these effects, 
and what is the nature of these effects? This is considered for each of the 
following scenarios: 

- Business as usual  

- Pilot project 

- Preferred policy position 

The evidence base does not consistently make clear differences between the 
environmental impacts of coal bed methane and shale oil and /or gas extraction. 
However, where different effects can be identified these are drawn-out in the 
assessment.  Cumulative, secondary and synergistic effects are considered, 

                                    
2
 The studies are available at the following website: https://www.gov.scot/Topics/Business-

Industry/Energy/onshoreoilandgas/EvidenceGathering  

https://www.gov.scot/Topics/Business-Industry/Energy/onshoreoilandgas/EvidenceGathering
https://www.gov.scot/Topics/Business-Industry/Energy/onshoreoilandgas/EvidenceGathering
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followed by potential mitigation. Findings are then presented in a summary table for 
each of the SEA topics.     

The assessment identifies positive and negative environmental effects and the 
significance of these, considers whether they would be temporary or permanent, 
and notes where they would arise in the short, medium or long term. It also 
distinguishes between effects arising directly from the preferred policy position and 
any ‘secondary’ effects, which would indirectly impact on the environment.  
‘Cumulative’ effects are also identified, including where there will be several impacts 
in particular areas, or on specific environmental features. 

Which reasonable alternatives have been considered? 

Part of the assessment involves considering alternative policy positions (referred to 
as ‘reasonable alternatives’).  The Scottish Government’s preferred position is that it 
does not support the development of unconventional oil and gas in Scotland.  The 
Scottish Government considers the development of an onshore unconventional oil 
and gas industry in Scotland would make achieving its ambitious energy and climate 
change commitments even more challenging. The Scottish Government 
acknowledges the important role of gas in the transition to a low carbon energy 
future.  However, the addition of an onshore unconventional oil and gas industry 
would not promote Scotland’s ability to meet the established greenhouse gas 
emissions targets and objectives in relation to protecting and enhancing the 
environment. 

It is recognised that some may regard the development of the industry, subject to 
the relevant licensing and permitting regimes, as alternatives to the preferred policy 
position.  These alternatives are described in the report as: 

•          ‘business as usual’; 

•          pilot project. 

While the Scottish Government is not minded to view these as reasonable 
alternatives it does, however, wish to invite views on their assessment. 

  

What are the key environmental challenges relating to unconventional oil and 
gas development in Scotland? 

Air: Air quality across Scotland is generally good.  In most areas, pollution levels 
are well below limits set to protect human health and the environment.  Poor air 
quality is, however, a particular concern in a number of towns and cities across 
central Scotland. Road transport and industrial emissions account for a large share 
of air pollution, with localised hotspots tending to be in locations with high traffic 
volumes.   Unconventional oil and gas development could affect air quality through 
leakage of gas, by pollution from on-site ‘flaring’ and from the exhausts of on-site 
equipment and transport movements.   

Water: Scotland has large water resources relative to its total land area.  Recent 
decades have seen significant improvements in the quality of water in many rivers, 
canals and estuaries, though more work is required to improve the quality of many 
rivers across the Central Belt.  Flooding is a significant issue in a number of urban 
centres in central Scotland, often coinciding with areas where communities are 
particularly vulnerable to the impacts of flood events.  Flood risk has increased as a 
result of development, changes in the way farmland is managed, changing rainfall 
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patterns associated with climate change and, along the coast, sea level rise.  
Natural habitats including woodlands, wetlands and peatlands are recognised as 
playing an important role in managing the risk of flooding. Unconventional oil and 
gas development could pollute ground and surface water due to the release of 
contaminated water or other hazardous materials.  Where water is pumped out of 
the ground to release methane, there could be impacts on the levels of ground and 
surface water, with knock on effects for biodiversity and the supply of water for other 
uses. 

Soil: Scotland’s soils are diverse and are important for biodiversity, agriculture and 
forestry, play a significant role in absorbing and storing carbon from the atmosphere, 
and absorb and filter water.  Unconventional oil and gas development could 
increase the amount of soils lost to development, could increase the risk of soil 
pollution from leaks and accidental release of materials and could result in the 
release of greenhouse gases from high carbon soils. 

Climate: Scotland’s climate is characterised by generally cool summers, mild 
winters and rainfall spread throughout the year.  There is growing evidence that 
Scotland’s climate has changed over the past century and scientific projections 
suggest that patterns of change will continue.  Key trends include drier summers, 
wetter winters and more frequent heavy rainfall. Total annual rainfall is increasing in 
Scotland. Warming trends are resulting in rising sea levels, whilst an increase in 
storminess could increase the risk of storm surges or increased wave heights. 
Climate change could have adverse effects on other aspects of the environment, 
including water and air quality, as well as biodiversity and human health.  Scotland 
has made good progress in cutting its greenhouse gas emissions so as to play its 
part in global efforts to slow the rate of climate change.  Unconventional oil and gas 
development could result in greenhouse gas emissions as a consequence of 
leakage, processing, transport and use of gas.  

Biodiversity, flora and fauna: Scotland has a rich natural heritage, with a network 
of nationally and internationally important sites supporting many rare plants, birds 
and animals.  Biodiversity across Central Scotland has historically been under 
pressure from new development, agricultural change and the loss of semi-natural 
habitats such as wetlands, woodlands and hedgerows.  Unconventional oil and gas 
development could add to these pressures by further fragmenting habitats, 
increasing noise and disturbance, affecting water dependent habitats, the accidental 
release of polluting materials and adding to the risk of climate change and the 
spread of invasive species. 

Cultural and archaeological heritage: Scotland’s historic environment includes 
thousands of historic buildings and monuments.  Within central Scotland, important 
historic assets include World Heritage Sites, Conservation Areas, battlefields, 
archaeological sites, historic buildings, historic designed landscapes and former 
industrial sites.  Continued development and factors such as climate change mean 
that many historic sites, including those not protected by designation, are under 
pressure.  Unconventional oil and gas development could contribute to these 
pressures. 

Landscape and geodiversity: Scotland contains a wide variety of landscapes 
including mountains, moorland, farmland, coasts and islands.  Together these 
landscapes contribute to the attractiveness of Scotland as a place to live, visit and 
invest. New development, together with changes in agriculture and forestry are 
increasing pressure on Scotland’s landscapes, whilst further impacts result from 
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changing climate and our efforts to slow and adapt to it. Unconventional oil and gas 
development could add to development pressures on the landscape across central 
Scotland as well as contributing to climate related landscape change. 

Material assets: Scotland has many natural resources and material assets, not 
least its high quality agricultural land, and extensive areas of forestry and woodland. 
Scotland’s transport infrastructure is also a key asset, connecting our urban and 
more remote rural areas.  Unconventional oil and gas development could reduce 
opportunities to access some natural resources whilst increasing pressure on 
transport infrastructure. 

Population and human health: The population in Scotland is estimated to be 5 
million people and is concentrated in central Scotland in Glasgow and the Clyde 
Valley, the Lothians, Fife, Falkirk, Stirling, Clackmannanshire and Ayrshire.  
Scotland’s population is continuing to grow, though there is significant variation in 
trends within the Central Belt and across Scotland more widely.  The population is, 
however, aging, with an increase in the proportion of older people. The contribution 
of a high quality environment to people’s health and wellbeing is increasingly well 
understood, with factors such as air pollution and water quality, as well as access to 
outdoor recreation playing an important role.  Unconventional oil and gas 
development could affect population and human health in a number of ways 
including noise and light pollution, odour, the risk of accidental release of polluting 
materials, increases in road traffic, visual impacts, health and safety impacts and 
concerns about minor earth tremors that could be associated with exploration and 
extraction. 

Which existing environmental protection objectives are relevant? 

There are many established environmental protection objectives, which form the 
context for the assessment. International and national level policies and strategies 
aim to protect and enhance our environment. Biodiversity objectives focus on sites 
and species which are of particular value, and aim to protect and improve natural 
heritage networks. Objectives for water, soil and air aim to reduce pollution, and to 
reverse the effects of past emissions. Landscape objectives protect our most scenic 
areas, reflect the importance of the interaction between people and the land, and 
aim to enhance areas where landscape qualities have been eroded over time. 
Cultural heritage objectives range from protection of internationally and nationally 
important assets to recognition and management of more locally important buildings 
and archaeology, and their wider setting. Cutting across all of these objectives, 
international and national climate change objectives are expressed in targets for 
reducing greenhouse gas emissions, and also support adaptation to changing 
weather patterns.  

Proposals for unconventional oil and gas development would be subject to a 
number of regulatory and consenting processes designed to ensure that these 
environmental protection objectives are met.  These include regulations governing 
emissions to air and water, the assessment of impacts on important nature 
conservation sites, requirements for environmental monitoring, health and safety 
measures and the management of accidental release of hazardous material.  The 
following bodies act as regulators: 

 Scottish and UK Governments; 

 Oil and Gas Authority; 
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 Coal Authority;  

 Health and Safety Executive; 

 Scottish Environment Protection Agency; 

 Scottish Natural Heritage;  

 Historic Environment Scotland; and  

 individual local authorities through the planning process.  

This range of regulatory and consenting processes would mean that some of the 
more significant environmental effects of unconventional oil and gas development 
could be avoided or reduced in significance.   

Findings of the Strategic Environmental Assessment 

What would happen to the environment without the preferred policy position? 
Business as usual 

In the absence of the preferred policy position, proposals for unconventional oil and 
gas development may come forward.  Subject to gaining planning consent and 
meeting other regulatory requirements, development could take place at locations 
across central Scotland.   

There is considerable uncertainty as to the amount of development that would 
occur, whilst a number of potential impacts would depend on the locations where 
development took place. The assessment has therefore drawn on assumptions 
based on previous technical studies commissioned by the Scottish Government.  

Where appropriate the assessment has distinguished between different types of 
unconventional oil and gas development and between the various operations that 
these activities entail.  The detailed findings are set out in the Environmental Report 
with a summary of the main effects presented here. 

The development of an unconventional oil and gas industry in Scotland has the 
potential for significant negative effects on: 

 air as a result of direct gas emissions, and of exhaust emissions from 
construction activities and traffic serving the developments; 

 water quality as a result of the pollution of ground and surface water due to the 
release of contaminated water, hazardous materials or saltwater intrusion.  The 
combined effects of pollution and the abstraction of water could result in more 
significant impacts on the water environment; 

 climatic factors as a result of the uncontrolled and controlled release of 
produced gas to the atmosphere, the release of greenhouse gases as a result of 
site development and the release of greenhouse gases from the processing and 
use of Scottish unconventional oil and gas. The combined effects of these 
greenhouse gas emissions could be significant.  The development of an 
unconventional oil and gas industry in Scotland would make achieving the 
Scottish Government’s energy and climate change commitments even more 
challenging and would not promote its objectives in relation to decarbonising the 
economy; 
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 biodiversity flora and fauna as a result of the loss and fragmentation of 
habitats and due to the risks associated with accidental spills of hazardous 
materials, the spread of invasive species and impacts on wetland systems upon 
which particular species depend.  The combined impact of these effects, 
together with disturbance and the effects of accelerated climate change, could 
be significant; 

 cultural and archaeological heritage as a result of changes affecting the 
setting of important historic sites; 

 landscapes and geodiversity as a result of the impact of unconventional oil and 
gas development on the character and quality of landscapes, and the associated 
visual impacts of oil and gas extraction sites; and 

 population and human health as a result of potential risks to physical health 
and safety.  The combined effect of this with a range of other impacts (noise, 
light pollution, odours,  recreation and amenity and road safety), could also be 
significant. 

Several of these effects could combine to result in more significant effects on 
population and human health (for example as a consequence of cultural heritage, 
landscape, water, air and climatic impacts) and on biodiversity, flora and fauna (for 
example, as a consequence of air, water and climate impacts).  

Pilot project 

An alternative development scenario, based on a single unconventional oil and gas 
pilot project was also assessed as a further alternative to the preferred policy 
position.  The very limited scale of development implied by this alternative would 
result in much lower environmental impacts.  The potential for significant effects 
would remain depending on the pilot’s location relative to sensitive communities, 
habitats, waterbodies or historic sites, while the risk of pollution associated with 
accidents or unplanned emissions would remain. There could also be significant 
population and human health effects as a result of physical health and safety risks. 

What are the environmental implications of the preferred policy position? 

The effect of the preferred policy position would be to avoid the environmental 
impacts associated with the development of unconventional oil and gas in Scotland 
listed above.  The avoidance of these impacts means that the preferred policy 
position would result in significant positive environmental effects across all of the 
SEA topic areas.  

The preferred policy position would also avoid significant cumulative environmental 
impacts that could result from an unconventional oil and gas industry in Scotland. 

What measures could be put in place to avoid, reduce or manage the 
environmental effects of the preferred policy position or Reasonable 
Alternatives to it? 

The assessment has concluded that the preferred policy position would not result in 
significant negative impacts on the environment, so additional measures to avoid, 
reduce or manage its environmental effects are not required. 

The assessment did, however, find that an alternative policy approach, based on 
allowing unconventional oil and gas development in Scotland, could result in 
significant negative effects on the environment, even when taking account of 
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existing regulation and consenting processes.  Therefore, mitigation measures are 
identified for alternatives to the preferred policy position.  These include: 

 monitoring and regular site inspections during all stages of development to 
identify and address air or water pollution, noise, light or odour impacts; 

 use of technology to limit greenhouse gas emissions or for the treatment, re-use 
and disposal of waste water; 

 management of traffic movements and sharing of infrastructure for adjacent 
sites; 

 measures to reduce the risk and severity of accidental pollution spills;  

 best practice in site selection, design, construction and restoration methods and 
programming; and 

 carbon off-setting measures such as woodland planting or investment in low 
carbon energy development. 

The effectiveness of many of these measures would depend on the characteristics 
of the development in question, so it is not possible to describe their effectiveness 
accurately.    While they would help reduce the scale and severity of effects, it is, 
however, likely that environmental impacts would remain.   

What monitoring is proposed? 

It is important to monitor the implementation of the preferred policy decision to 
identify and address any potential or unforeseen negative environmental effects.  

There is a strong relationship between the preferred policy position on 
unconventional oil and gas in Scotland and the Scottish Government’s energy 
policy.  It is anticipated that any unforeseen environmental effects would be most 
likely to relate to the energy sector, and the sourcing, production and use of different 
energy sources.  

Therefore the proposed monitoring and reporting mechanism for unforeseen 
adverse effects will be the Annual Energy Statement which will be published by the 
Scottish Government. This Statement will set out:  

 the latest energy statistics; 

 the progress made towards existing targets and the new 2030 targets progress 
made under each of the six Strategic Priorities; 

 changes within the UK energy market and international frameworks; and  

 an assessment of technological changes and advances with a bearing on 
Scotland’s energy system. 

Official Statistics on Scotland’s greenhouse gas emissions inventory are published 
annually by the Scottish Government. Independent reports on Scotland’s progress 
in reducing emissions are published annually by the Committee on Climate Change. 
The Scottish Government’s current Climate Change Plan has established a new 
monitoring framework, with annual reports on progress towards a suite of policy 
output and implementation indicators. 
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How can I comment on this Environmental Report? 

The consultation on the preferred policy position on unconventional oil and gas 
development and the Environmental Report and partial Business and Regulatory 
Impact Assessment (BRIA) runs for an eight week period from 23 October 2018 until 
18 December 2018.  Comments on the preferred policy position, Environmental 
Report and partial BRIA can be submitted to the Scottish Government’s consultation 
platform Citizen Space. You can view and respond to the consultation online at: 
https://consult.gov.scot/energy-and-climate-change-directorate/preferred-policy-
position-on-uog/. 

You can save and return to your responses while the consultation is still open. 
Please ensure that consultation responses are submitted before the closing date of 
18 December 2018. If you are unable to respond online, please complete the 
Respondent Information Form (see ‘Handling your Response’ below) and send it to:  

Onshore Oil and Gas Team  

The Scottish Government  

3F South  

Victoria Quay  

Edinburgh EH6 6QQ  

If you respond using Citizen Space you will be directed to the Respondent 
Information Form. Please indicate how you wish your response to be handled and, 
in particular, whether you are happy for your response to published. 

If you are unable to respond via Citizen Space, please complete and return the 
Respondent Information Form included in this document. If you ask for your 
response not to be published, we will regard it as confidential, and we will treat it 
accordingly. 

All respondents should be aware that the Scottish Government is subject to the 
provisions of the Freedom of Information (Scotland) Act 2002 and would therefore 
have to consider any request made under the Act for information relating to 
responses made to this consultation exercise. 

How will responses be considered? 

Following the consultation period, the consultation responses on the preferred policy 
position, this Environmental Report and the partial BRIA will be analysed. 

Responses to the consultation will be taken into account in the preparation of the 
final policy position. 

Finalising the Scottish Government’s position 

Following analysis of the consultation responses, Ministers will finalise their policy 
on unconventional oil and gas development in Scotland and publish a SEA post-
adoption statement.  

https://consult.gov.scot/energy-and-climate-change-directorate/preferred-policy-position-on-uog/
https://consult.gov.scot/energy-and-climate-change-directorate/preferred-policy-position-on-uog/
https://consult.scotland.gov.uk/energy-and-climate-change-directorate/fracking-unconventional-oil-and-gas/
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Suggested questions for responses to this Environmental Report and the 

Scottish Government’s preferred policy position 

Respondents may find the following questions helpful to provide a focus for 
their responses to this Environmental Report and the preferred policy 
position. 

 What are your views on the accuracy and scope of the information used to 
describe the SEA environmental baseline set out in the Environmental Report?  

 What are your views on the predicted environmental effects as set out in the 
Environmental Report? 

 What are your views on the ‘reasonable alternatives’ outlined in the 
Environmental Report? Please provide any other ‘reasonable alternatives’ which 
you think should be considered.   

 What are your views on the findings of the SEA and the proposals for mitigation 
and monitoring of the environmental effects set out in the Environmental Report? 

 Do you have any views on the proposals contained within the Scottish 
Government’s preferred policy position statement? There is no need to restate 
views already expressed in relation to the Talking “Fracking” public consultation 
as these have been, and will continue to be, taken into account as we move 
towards finalising the Scottish Government’s policy position. 
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1 Introduction 

Background to the Scottish Government’s preferred policy position on 

Unconventional Oil and Gas development 

 The Scottish Government has taken a cautious, evidence-led approach to 1.1
considering onshore unconventional oil and gas in Scotland.  This included the 
establishment of an Independent Expert Scientific Panel (‘the Expert Panel’) to 
examine the evidence on unconventional oil and gas, including hydraulic fracturing, 
or ‘fracking’, and coal bed methane extraction. 

 In January 2015, the Scottish Government announced a moratorium on onshore 1.2
unconventional oil and gas development in Scotland.  This followed the publication 
of the Expert Panel’s report.   The moratorium created space to explore specific 
issues and evidential gaps identified by the Expert Panel, and undertake 
comprehensive public consultation.  A series of independent research studies were 
commissioned covering issues such as climate, seismic activity, transport and 
health impacts and a public consultation was held which received over 60,000 
responses.   

 On 24 October 2017, following a Parliamentary debate, the Scottish Parliament 1.3
voted in favour of the Scottish Government’s preferred policy position of not 
supporting onshore unconventional oil and gas development in Scotland.   

 In accordance with statutory responsibilities under the Environmental Assessment 1.4
(Scotland) Act 2005, a Strategic Environmental Assessment (SEA) on the Scottish 
Government’s preferred policy position is required to be undertaken and in January 
2018, the Government commissioned LUC to undertake this assessment. Once 
finalised, the policy on onshore unconventional oil and gas in Scotland will be 
reflected in the next iteration of the National Planning Framework. 

Unconventional oil and gas 

 The oil and gas industry use a range of techniques to extract oil and gas from 1.5
underground reserves.  Conventional oil and gas reserves can be exploited by 
drilling a well, with oil or gas then flowing out under its own pressure. 

 Conventional deposits are contained in porous rocks with interconnected spaces, 1.6
such as limestone and sandstone.  These interconnected spaces give rise to 
permeability that allows oil or gas to effectively flow through the reservoir to the well.  

 Unconventional oil and gas deposits are contained in impermeable rocks, such as 1.7
shale or coal deposits.  In these cases, the oil or gas cannot easily flow through the 
reservoir. To extract the oil and gases, techniques such as hydraulic fracturing 
(commonly referred to as ‘fracking’) or dewatering for coal bed methane are used. 

 Most of Scotland’s unconventional oil and gas deposits occur in and around former 1.8
coalfields and oil shale fields in Scotland’s Central Belt, which contains some of the 
most densely populated areas of the country, as well as in the area around 
Canonbie, Dumfriesshire.   
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 Hydraulic fracturing (or ‘fracking’) is a drilling technique that is used to fracture rock 1.9
to release the oil and gas contained in those rocks.  It is most commonly used to 
extract oil and gas from shale.  The rock is fractured by injecting pressurised fluids 
into the rock to prise open small spaces in the rocks, which release the oil or gas.   

 Coal bed methane is also considered to be an unconventional source of gas.  This 1.10
is because the gas is present in the coal rather than being held in pore spaces.  To 
extract the gas, water is drained from the coal seam to release pressure (known as 
dewatering).  This may be undertaken with or without hydraulic fracturing, 
depending on local geological conditions.  

Unconventional Oil and Gas in Scotland 

Introduction 

 This section of the Environmental Report sets out further detail on onshore 1.11
unconventional oil and gas in Scotland.  It explains what is within the scope of the 
assessment, and how different issues are addressed.  The information in this 
section draws on the existing evidence base and references the relevant documents 
where appropriate. 

What is unconventional oil and gas? 

 It is important to define unconventional oil and gas as reflected in the preferred 1.12
policy position.  KPMG’s (2016) report “Economic Impact Assessment and Scenario 
development of unconventional oil and gas in Scotland”3, provides a useful definition 
which is reproduced below and is used for the purpose of the SEA: 

The term ‘unconventional’ in unconventional oil and gas refers to the types of 
geology in which the oil and natural gas are found. For the purpose of this study, 
unconventional oil and gas includes shale gas, associated liquids and coal bed 
methane.  

 Unconventional oil and gas takes a number of different forms.  The sources of 1.13
unconventional oil and gas as defined by KPMG (2016) include: 

 Gas extracted from onshore shale sources using hydraulic fracturing; 

 Associated liquids extracted from onshore shale sources using hydraulic 
fracturing; and  

 Coal bed methane (CBM).   

What do we use unconventional oil and gas for? 

 Unconventional oil and gas can contribute to the provision of natural gas (for energy 1.14
or energy production) and natural gas liquids as a raw material for the petrochemical 
industry.  These uses are explained in more detail in Scottish Government 

                                    
3
 KPMG (2016) Economic Impact Assessment and Scenario development of unconventional oil and gas in 

Scotland. A Report for the Scottish Government.  Available at: 
http://www.gov.scot/Resource/0050/00509321.pdf  

http://www.gov.scot/Resource/0050/00509321.pdf
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consultation (2017) Talking “Fracking”4.  Both these products are included in the 
scope of the SEA. 

Where are sources of unconventional oil and gas found? 

 There are a number of shale deposits in Scotland, most notably across an area of 1.15
Scotland’s Central Belt known as the Midland Valley which extends from Ayrshire in 
the west, to Fife in the east.  There are also coal deposits from which coal bed 
methane could be extracted in the Midland Valley and in south-west Scotland.  

 The British Geological Society (BGS) estimate that the Midland Valley holds 1.16
between 49.4 – 134.6 tcf (trillion cubic feet) of shale gas, however there is 
uncertainty over the proportion of resources viable for extraction  The BGS has 
identified the area of the Central Belt considered prospective for shale oil and gas.  
This includes the local authority areas of West Lothian, City of Edinburgh, East 
Lothian, Midlothian, Falkirk, North Lanarkshire, South Lanarkshire, City of Glasgow, 
East Dunbartonshire, South Lanarkshire, Clackmannanshire, Stirling, and Fife.   

What stages are involved in the development of onshore unconventional oil 
and gas? 

 Unconventional oil and gas development involves a number of stages, which take 1.17
place over different time periods.  A prospective development would usually 
undergo four stages, which are explained in Table 1.1. 

 The first stage of development involves the construction of a drilling pad.  A drilling 1.18
pad is a base built to provide space for the drilling rig, piping and storage 
equipment, and other site facilities such as mobile cabins for workers.  Pads are 
usually around the size of a football pitch (5,000-8,000 square metres).  The 
average height of a typical drilling rig is about 38 metres, which is equivalent to a 10 
or 11 storey building.  Drilling rigs are temporary features, and are on-site while 
drilling takes place.  The initial phases of production entail similar activities to an 
exploration and appraisal phase.  Once these activities cease, the primary activities 
at a site would be maintenance and movement of goods from the site, although 
further wells may be drilled.  The final stage of decommissioning involves restoration 
of the site, the wells are plugged and surface infrastructure is removed. 

 Coal bed methane development involves: 1.19

 exploration to locate suitable deposits, drawing on a combination of geological 
information and data from existing boreholes and previous gas and oil 
production; 

 drilling of two or more boreholes into the target coal seam, with deviations 
running horizontally along the coal seams; 

 dewatering of the coal seams using high capacity pumps to reduce the pressure 
within the coal, in turn allowing the release and capture and movement of 
methane gas to surface facilities for processing and use; 

 Where there is low coal seam permeability, additional borehole drilling, including 
the horizontal linking of boreholes, and hydraulic or other fracturing of the coal 
seam may be used to increase flow; 

                                    
4
 Scottish Government (2017) Talking ’Fracking’ A consultation on Unconventional Oil and Gas.  Available at: 

http://www.gov.scot/Resource/0051/00513575.pdf  

http://www.gov.scot/Resource/0051/00513575.pdf
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 Disposal of pumped water (production water), either to sewer or surface water 
(following any required treatment) or by reinjection into the coal seam; 

 Site restoration will take place once production ceases.  Boreholes are plugged, 
surface infrastructure removed and aftercare monitoring regimes implemented. 
Decommissioning and site restoration may take place sooner if the boreholes 
prove to be unviable.  

Table 1.1 Typical stages of unconventional oil and gas development5 

Stage 1 Stage 2 Stage 3 Stage 4 

Exploration Appraisal Production Decommissioning 

Initial phase of 
testing commercial 
viability of a site. 
Boreholes to obtain 
core samples to 
analyse the rock 
structure and 
viability for oil or 
gas production. 
Seismic surveys 
may also be 
undertaken. 
Horizontal drilling 
and hydraulic 
fracturing tests 
may be undertaken 
to test flow 
properties. 

Commercial 
viability of a site is 
explored further. 
Concrete drilling 
pads and roads are 
built. Drilling rigs 
will be erected. 
Additional 
boreholes are 
drilled 
accompanied by 
horizontal drilling. 
Hydraulic fracturing 
tests may be 
undertaken to test 
flow properties. 

If a site is suitable 
for production, 
more wells will be 
drilled and 
hydraulically 
fractured with 
accompanying site 
activity. After 
around two years, 
the major on site 
activity will cease 
and will be 
replaced by routine 
maintenance, 
although some 
further wells may 
be drilled. 

Site restored to 
original condition. 
Wells are plugged 
and abandoned. 
Surface 
infrastructure is 
removed. Aftercare 
monitoring regimes 
put in place. This 
work could take 
place at any stage 
of a development if 
site does not 
develop into the 
next one. 

 

2—6 years Approximately 15 
years 

2-5 years 

What is the likely scale of development of unconventional oil and gas in 
Scotland, without the preferred policy position? 

 There is considerable uncertainty over the likely scale of development of 1.20
unconventional oil and gas in Scotland in the absence of the preferred policy 
position.  This includes uncertainty over the proportion of resources viable for 
extraction, which influences the scale of development that would otherwise occur.  
However, KPMG (2016) sets out three potential exploration, appraisal and 
extraction scenarios, for the development of the unconventional oil and gas industry 
in Scotland, in the absence of the preferred policy position: 

 Central: 20 pads of 15 wells (each built over 11 years starting in 2023-2024) and 
two CBM pads of 15 wells6. 

                                    
5
 Extracted from Scottish Government (2017) Talking ’Fracking’ A consultation on Unconventional Oil and 

Gas.  Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
6
 KPMG (2016) notes that at current gas prices, the development of two coal bed methane pads and 

associated production volumes would not generate high enough revenues to justify the investment.  

http://www.gov.scot/Resource/0051/00513575.pdf
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 Low: 10 pads of 10 wells (built over nine years starting in 2027-2028) CBM as 
central production scenario. 

 High: 31 pads of 30 wells (each built over 13 years starting in 2021-2022) CBM 
as central production scenario. 

 It is however recognised that there remains considerable uncertainty even within 1.21
these scenarios, not least around whether and to what extent the necessary 
permissions and licenses would be forthcoming.   In line with best practice, the SEA 
will therefore utilise these scenarios to inform the assessment of a ‘broad range of 
impact scenario’.  This is further explained in Section 2 Methodology.   

What is the existing evidence base for unconventional oil and gas in 
Scotland? 

 The SEA is based on information within the existing evidence base, including the 1.22
following research commissioned by the Scottish Government. 

 Independent Expert Scientific Panel – Report on Unconventional Oil and Gas 
(Scottish Government, 2014) 

 Economic Impact Assessment and Scenario Development of Unconventional 
Oil and Gas in Scotland – A Report for the Scottish Government (KPMG, 2016) 

 Compatibility with Scottish greenhouse gas emissions targets (Committee on 
Climate Change, 2016) 

 Unconventional Oil and Gas Development: Understanding and Monitoring 
Induced Seismic Activity (British Geological Survey, 2016) 

 Unconventional oil and gas development: understanding and mitigating 
community impacts from transportation (Ricardo Energy & Environment, 2016) 

 Unconventional Oil and Gas Development in Scotland: Decommissioning, Site 
Restoration and Aftercare – Obligations and Treatment of Financial Liabilities 
(Aecom, 2016) 

 A Health Impact of Unconventional Oil and Gas in Scotland (Health Protection 
Scotland, 2016) 

 Plus: 

 Talking “Fracking” – A Consultation on Unconventional Oil and Gas (Scottish 
Government, 2017) Scottish Parliament – Statement on Unconventional Oil 
and Gas (Scottish Government, 2017)  

 Preferred Policy Position statement on unconventional oil and gas (Scottish 
Government,  07 December 2017), updated October 2018. 

 Any additional documents are referenced in this Environmental Report. 1.23

Scope of the SEA 

 The development of the preferred policy position falls under Section 5(3) of the 1.24
Environmental Assessment (Scotland) Act 2005 (the “2005 Act”).  A Strategic 
Environmental Assessment (SEA) is therefore required.  The required stages 
comprise scoping and the preparation of an Environmental Report, analysis of the 
responses to the consultation on the Plan and the Environmental Report and the 
production of a post-adoption statement. 

                                                                                                                    

However the development of coal bed methane is included in the economic scenarios and Scottish 
Government has confirmed that these should be included in the business as usual scenarios. 
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 The Environmental Report is being consulted on alongside the Preferred Policy 1.25
Position statement for an 8 week period between 23 October 2018 and 18 
December 2018. 

Strategic Environmental Assessment 

 The SEA Directive7 is given effect in Scotland through the Environmental 1.26
Assessment (Scotland) Act 2005 (‘the SEA Act’)8, and is a means to assess, report 
and consult on the likely impact of the plan, programme or strategy on the 
environment and to seek ways to minimise adverse effects, if likely to be significant.   

 The SEA process comprises a number of stages as identified in Table 1.. 1.27

Table 1.2 Main stages of SEA 

Stage A: Setting the context and identifying environmental objectives, establishing the 
baseline and deciding on the scope. 

Stage B: Developing and refining reasonable alternatives and assessing effects. 

Stage C: Preparing the Environmental Report. 

Stage D: Consulting on the Preferred Policy Position and the Environmental Report. 

Stage E: Monitoring the significant effects of implementing the Preferred Policy 
Position. 

 An overview of how the Environmental Report meets the requirements of the SEA 1.28
Act is included in Appendix 4. 

Report Structure 

Structure of the SEA Report 

 The Environmental Report is fully compliant with the reporting requirements of the 1.29
SEA Act. The Environmental Report includes a non-technical summary and is 
structured as set out below: 

 Summary – provides a non-technical summary of the information contained in the 
Environmental Report. 

 Chapter 1 Introduction – describes the background to the Scottish Government’s 
preferred policy position and outlines its content; the purpose of SEA and the 
Environmental Report; key dates and milestones; and, the structure of the 
Environmental Report. 

 Chapter 2 Methodology – describes the method used in carrying out the SEA; the 
approach to reasonable alternatives, and describes any difficulties encountered and 
data limitations. 

                                    
7
 Directive 2001/42/EC 

8
 The Environmental Assessment (Scotland) Act 2005 

http://ec.europa.eu/environment/eia/sea-legalcontext.htm
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 Chapter 3 Relationship of Plans, Programmes and Strategies and 
Environmental Protection Objectives - describes links to other plans, 
programmes and strategies and how these have been taken into account in the 
SEA process;  

 Chapters 4 - 14 SEA Findings - identifies environmental problems and presents 
the findings from the assessment of the preferred policy position and reasonable 
alternatives. 

 Chapter 15 Mitigation – describes the mitigation measures that have been 
considered and incorporated to avoid or mitigate any potential (significant) adverse 
impacts.  

 Chapter 16 Monitoring – presents a proposed framework for monitoring the 
significant effects identified in the Environmental Report.  

 Chapter 17 Conclusion – summarises the key findings from the SEA and 
describes the next steps to be undertaken. 

 The main body of this report is supported by a number of appendices: 1.30

 Appendix 1 – Environmental Baseline and Figures 

 Appendix 2 – Review of Plans, Programmes and Strategies 

 Appendix 3 – Consultation Authority responses 

 Appendix 4 – Meeting the requirements of the SEA Act. 
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2 Methodology 

 This section of the Environmental Report sets out: 2.1

 the approach to the assessment, including the use of environmental baseline 
information and its level of detail; 

 the approach to the SEA and the assessment of reasonable alternatives; 

 background information on the development parameters associated with 
unconventional oil and gas development. 

SEA baseline and other information / reference sources 

 The purpose of the environmental baseline is to provide a description of the 2.2
environmental characteristics against which the changes arising from the policy are 
assessed.  It is usual to consider how the environmental baseline would have 
continued to evolve in the absence of the policy that is being assessed.  
Environmental trends are therefore taken into account. 

Environment baseline information 

 The environmental baseline for the SEA is structured around the following SEA 2.3
topics, all of which have been scoped in to the SEA:  

 Air 

 Biodiversity, flora and fauna 

 Population and human health 

 Soil 

 Water 

 Climatic factors 

 Cultural heritage, including architectural and archaeological heritage 

 Landscape and geodiversity 

 Material assets. 

 The baseline reflects the nature of the unconventional oil and gas issues for each 2.4
SEA topic and the likely spatial extent of these.  Some SEA topic areas have a 
national and international relevance, e.g. climate change.  Others are more local to 
the areas where unconventional oil and gas is most likely to develop in the absence 
of the preferred policy position, e.g. impacts on heritage assets or their setting.  
Local authorities in the areas identified with the most likely potential for 
unconventional oil and gas development include West Lothian, City of Edinburgh, 
East Lothian, Midlothian, Falkirk, North Lanarkshire, South Lanarkshire, Glasgow, 
East Dunbartonshire, South Lanarkshire, Clackmannanshire, Stirling, and Fife.  
Where relevant, information which relates to these areas is included in the baseline.  
The baseline also includes reference to broader national trends. 



22 

 The scope of baseline information included under each SEA topic area is informed 2.5
by the Scottish Government commissioned research on unconventional oil and gas 
and the relevant environmental issues.  The environmental baseline is presented in 
Appendix 1 and additional information is referred to in the assessment in Sections 4 
to 14. 

 As described above, the scope of the environmental baseline collated under each 2.6
SEA topic is informed by the commissioned research on unconventional oil and gas 
e.g. for air quality this reflects the pollutants identified from unconventional oil and 
gas development, for health this focuses on the issues identified relevant to the 
potential health effects of unconventional oil and gas development. 

Approach to the SEA  

 A narrative approach is used for the SEA based on the description of the 2.7
environmental effects of the alternatives under each of the SEA topic areas: 

 Air 

 Biodiversity, flora and fauna 

 Climatic factors 

 Cultural heritage, including architectural and archaeological heritage 

 Population and human health 

 Landscape and geodiversity 

 Material assets 

 Soil 

 Water. 

 The description of environmental effects under each topic area is informed by: 2.8

 the environmental protection objectives of relevant plans, programmes and 
strategies; 

 the baseline information and analysis of existing environmental problems; and 

 the existing evidence base documents which have been prepared for 
Unconventional Oil and Gas in Scotland and within the UK.  Other available 
evidence is drawn upon as required to inform the assessment.   

 As noted previously, it is recognised that there are different levels of detail in the 2.9
evidence base surrounding different SEA topics, and some impacts are more 
location specific. However, within the scope of the area of the Midland Valley 
identified as having potential for unconventional oil and gas, the SEA is not site-
specific, and the SEA describes the broad impacts for some topic areas, and more 
detail for others. 

Regulatory framework 

 In order to provide context for the assessment, the role of relevant regulatory 2.10
controls is taken into account within the assessment of each SEA topic.  This is 
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summarised in the plan, programme and strategy review (Section 3 and Appendix 2) 
within the topic areas for the assessment findings, and in Section 15, Mitigation.   

Reasonable alternatives 

 The 2005 Act requires that the Scottish Government also identify, describe and 2.11
evaluate the likely significant effects on the environment of any reasonable 
alternatives to the preferred policy position, taking into account the objectives and 
geographical scope of the plan or programme. This section outlines what has been 
assessed, including the reasonable alternatives that have been considered. 

 In considering what a “reasonable” alternative is, the Scottish Government’s 2.12
commitment to decarbonise the whole energy system and tackle climate change 
has been taken into account.  

 The Climate Change (Scotland) Act 2009 sets a long-term target to reduce 2.13
greenhouse gas emissions by 80% from the baseline (which is 1990 or 1995 
depending on the gas). The Act also contains annual targets for each year to 2050. 
All of these targets are set on the basis of territorial emissions across the Scottish 
economy as a whole. On 24 May 2018, Scottish Ministers brought forward a draft 
Climate Change Bill that proposes, in response to the UN Paris Agreement, to 
increase the 2050 target to a 90% reduction and keep the setting of a further target 
for net-zero greenhouse gas emissions under regular review.  In its advice to the 
Scottish Government on how the Bill might be drafted, the Committee on Climate 
Change (CCC), said9: “In order to achieve a 90% target, strong and well-designed 
policies would be required”.   

 In 2016 the Scottish Government commissioned the CCC to carry out a study into 2.14
the compatibility of unconventional oil and gas with Scottish statutory climate 
change targets.10  It concluded that fossil fuel consumption must remain in line with 
the requirements of these targets.  Therefore, Scottish unconventional oil and gas 
production must displace imported gas, rather than increase domestic consumption.  
It also concluded that additional production emissions from unconventional oil and 
gas extraction in Scotland would make meeting existing Scottish climate change 
targets more challenging, and in order to be compatible with Scottish climate 
change targets, emissions from production of unconventional oil and gas would 
require to be offset through reductions in emissions elsewhere in the Scottish 
economy.  

 The Scottish Government’s preferred position is that it does not support the 2.15
development of unconventional oil and gas in Scotland. This is on the basis that the 
development of an unconventional oil and gas industry in Scotland would make 
achieving Scotland’s ambitious energy and climate change commitments even more 
challenging.  The Scottish Government acknowledges the important role of gas in 
the transition to a low carbon energy future.  However, the addition of an onshore 
unconventional oil and gas industry would not promote Scotland’s ability to meet the 

                                    
9
 Advice to the Scottish Government on the New Climate Change Bill (2017)  https://www.theccc.org.uk/wp-

content/uploads/2017/03/Advice-to-Scottish-Government-on-Scottish-Climate-Change-Bill-Committee-on-
Climate-Change-March-2017.pdf 
 
10

 Unconventional Oil and Gas: Compatibility with Scottish Greenhouse Gas Emissions Targets (2016) 
http://www.gov.scot/Publications/2016/11/1380 

https://www.theccc.org.uk/wp-content/uploads/2017/03/Advice-to-Scottish-Government-on-Scottish-Climate-Change-Bill-Committee-on-Climate-Change-March-2017.pdf
https://www.theccc.org.uk/wp-content/uploads/2017/03/Advice-to-Scottish-Government-on-Scottish-Climate-Change-Bill-Committee-on-Climate-Change-March-2017.pdf
https://www.theccc.org.uk/wp-content/uploads/2017/03/Advice-to-Scottish-Government-on-Scottish-Climate-Change-Bill-Committee-on-Climate-Change-March-2017.pdf
http://www.gov.scot/Publications/2016/11/1380
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established greenhouse gas emissions targets and objectives in relation to 
protecting and enhancing the environment. 

 It is recognised that some may regard the development of the industry - the 2.16
‘business as usual’ option described below - or a pilot project, subject to the relevant 
licensing and permitting regimes, as alternatives to the preferred policy 
position.   While the Scottish Government is not minded to view these as reasonable 
alternatives it does, however, wish to invite views on their assessment. 

Business as Usual 

 As an alternative to the preferred policy position of no support for the development 2.17
of unconventional oil and gas in Scotland, under this option an unconventional oil 
and gas industry could continue to develop in Scotland.  This is defined as ‘business 
as usual’.  Applications for planning permission and all other consents would be 
dealt with in the normal manner and in line with applicable procedural requirements 
and relevant policy.  In particular, applications for planning permission would be 
determined in accordance with the development plan then in force unless other 
material considerations indicated otherwise.  Scottish Ministers would also exercise 
their newly devolved powers in relation to onshore oil and gas licensing in Scotland 
to consider the timing of future onshore licensing rounds. 

 The assessment of this option also draws out the environmental impacts of de-2.18
watering for coal bed methane (CBM), where these differ from hydraulic fracturing 
for shale oil or gas.  As described previously, CBM is also considered to be an 
unconventional source of gas.  This is because the gas is present in the coal, rather 
than being held in the pore spaces.  CBM may be extracted through dewatering, 
with or without hydraulic fracturing, depending on local geological conditions (though 
currently it is usually extracted without the use of hydraulic fracturing).  The Scottish 
Government does not however consider that it would be a reasonable alternative to 
differentiate between CBM extraction and hydraulic fracturing in finalising the 
preferred policy position.  This is because many of the impacts associated with 
unconventional oil and gas, including impacts on local communities, arise 
irrespective of whether hydraulic fracturing or de-watering techniques are used. 
Indeed, the social impacts identified in the responses to the Talking “Fracking” 
public consultation, while not captured in this SEA, are significant factors which will 
be considered by the Scottish Government in reaching a view on the finalised policy.        

KPMG scenarios 

 The assessment of the ‘business as usual’ reasonable alternative is based on the 2.19
KPMG (2016) development scenarios of a) central, b) low and c) high levels of 
exploration, appraisal and extraction of onshore unconventional oil and gas, as 
representing a ‘broad range of impact scenario’ of extraction within which broad 
locational effects, concentrated within central Scotland, can be considered.  The 
assessment draws out any differences between the three unconventional oil and 
gas development scenarios where identified.  There are similarities in the effects for 
all three scenarios identified under some of the SEA topic areas due to the general 
nature of the effects.  Therefore conclusions relate principally to the scale of 
development and the associated effects.  The environmental effects of the preferred 
policy position include the environmental effects of unconventional oil and gas 
development avoided, and any wider high level effects identified which will also 
occur within Scotland.  
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Pilot project  

 The assessment includes consideration of the development of a theoretical single 2.20
pilot project in one of three alternative locations within the Midland Valley and within 
a PEDL area where resource has been identified. The purpose of a theoretical pilot 
project would be to further inform the evidence base, including increasing 
understanding of the potential resource, and impacts associated with its extraction.  
The theoretical pilot project is based on a number of assumptions including that a 
project would have research and geoscience as its key driver, and be required to be 
delivered in collaboration with an independent research body or an academic 
institution and demonstrate whole lifespan of development (exploration, appraisal, 
production, and decommissioning) over approximately 10 years.  To ensure that the 
range of potential effects of a single pilot project are considered, the assessment 
considers how effects would vary if the pilot were located in an unspecified rural or 
semi-urban or urban fringe geographical location.  

 For the purposes of the assessment a theoretical pilot project is assumed to be one 2.21
pad with multiple wells.  The number of wells is not defined, however it is assumed 
that more wells would result in greater impacts.  Table 2.1 below illustrates the 
assumed parameters for the three alternative pilot locations.  

Table 2.1 Assumed parameters for the three alternative hypothetical pilot locations 

SEA topic area Pilot 1 Rural Pilot 2 Semi-urban  Pilot 3 Urban fringe  

Air Outside of AQMA Close to AQMA Outside of AQMA 

Water Area of higher water 
quality 

Area of moderate 
water quality 

Area of poor water 
quality 

Soil Area of high carbon 
soil 

Area of moderate 
carbon concentration 

Area of moderate 
carbon concentration 

Biodiversity flora and 
fauna 

National biodiversity 
importance 
(proximity to SSSI) 

Direct pathways to 
area of international 
biodiversity 
importance 

Local biodiversity 
importance 

Population and 
human health 

Small villages, low 
deprivation, rural 
road network 

 

Close to medium 
sized centre of 
population with 
higher levels of 
deprivation, urban 
road network 

Close to larger urban 
area and many 
settlements, several 
with higher levels of 
deprivation,  major 
urban transport 
infrastructure 

Cultural and 
archaeological 
heritage 

Unknown 
archaeology only 

Unknown 
archaeology only 

Unknown 
archaeology only 

Climatic factors Climatic factors 
impacts same for all 
pilots 

Climatic factors 
impacts same for all 
pilots 

Climatic factors 
impacts same for all 
pilots 
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Landscape Area of local 
landscape value, 
rural character 

Lower landscape 
value, close 
proximity to urban 
area 

Lower landscape 
value, urban 
industrial character 

Material assets Waste disposal 
impacts same for all 
pilots 

 

Waste disposal 
impacts same for all 
pilots 

Waste disposal 
impacts same for all 
pilots 

Approach to the assessment 

 The approach to the assessment includes the following stages:  2.22

 Identify the environmental effects of the reasonable alternatives and preferred 
policy position on each of the SEA topics and the stage of unconventional oil 
and gas development to which they relate; 

 Describe the current pressures and trends on that SEA topic area, as relevant to 
the environmental effects identified; 

 Describe the existing regulatory processes which control the effects identified; 

 For each environmental effect the scale of effect, timescale of effect, whether 
the effect is temporary or permanent, and any spatial variation is described for 
each alternative. 

 The assessment considers the potential for cumulative effects across each SEA 2.23
topic, and between topics (e.g. potential impacts across water and air and their 
cumulative impact on population and human health). It also identifies areas where 
the existing review of the regulatory framework has identified that regulation could 
be strengthened, helping to mitigate environmental effects described. 

 The assessment is presented as a narrative, framed around key questions and 
with the use of tables as appropriate.  The structure is as follows: What are the 
environmental effects of unconventional oil and gas development on [SEA 
topic]? 

 How do these effects relate to the current pressures and trends? 

 What current regulatory processes control these effects? 

 What stages of unconventional oil and gas development result in these effects, 
and what is the nature of these effects? This is considered in relation to the 
alternatives identified: 

- ‘Business as usual’–Pilot project 

- Preferred policy position 

 Cumulative, secondary and synergistic effects. 

 Summary table. 
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Uncertainty 

 The subject matter of this assessment mean that there are a number of areas of 2.24
uncertainty, some of which would only be resolved if exploration and production of 
unconventional oil and gas were to take place.  These include: 

 The extent of unconventional oil and gas deposits present in central Scotland 
their technical and commercial viability; 

 In the absence of the preferred policy position, the likely scale and phasing of 
any exploitation of these unconventional oil and gas deposits; 

 The need to secure all relevant permissions and licenses; and   

 The geographic distribution of pads and wells across Central Scotland, including 
location with respect to sensitive human, natural and cultural receptors. 

 While existing regulatory processes, allied to good working practices and 2.25
monitoring, would help ensure that many of the most serious adverse effects would 
be avoided, significant areas of uncertainty remain and are highlighted throughout 
this report. 

 There is also uncertainty regarding the impacts of a new supply of unconventional 2.26
oil and gas on the wider energy market.  However, the Scottish Government 
commissioned research11,12 identified that the relative small scale of potential 
Scottish production relative to the scale of US production and a highly 
interconnected European energy market would likely mean there was no impact on 
domestic or global energy prices.  The commissioned research also highlighted the 
potential for domestically produced unconventional oil and gas to have a positive 
impact for manufacturing companies which use it as a feedstock, should import 
substitution lead to lower costs of their primary input through avoiding importing and 
transportation costs.  However, it did not quantify these potential impacts given the 
uncertainties. 

 The impact of Scottish production at an EU or global emissions level is unlikely to be 2.27
significant. At the domestic level, total Scottish GHG emissions will rise as a result 
of GHG emissions associated with the exploration, exploitation, processing and 
transport of unconventional oil and gas, all other factors being equal. As a result, 
this SEA focuses on the environmental effects of the preferred policy position, and 
reasonable alternatives that are likely to occur within Scotland.  Where appropriate, 
however, it does refer to potential wider effects whilst highlighting the very high 
levels of uncertainty associated with these. 

Assessment of significance 

 In line with the requirements of the Environmental Assessment (Scotland) Act 2005, 2.28
the assessment of significance is based on the following: 

a) the probability, duration, frequency and reversibility of the effects;  

(b) the cumulative nature of the effects;  

                                    
11

Committee on Climate Change (2016) Scottish Unconventional oil and gas: Compatibility with Scottish 
greenhouse gas emissions target. Available at:  https://www.gov.scot/Resource/0050/00509324.pdf 
12

 KPMG (2016) Economic Impact Assessment and Scenario development of Unconventional Oil and Gas in 
Scotland p.27 Available at: http://www.gov.scot/Resource/0050/00509321.pdf 

http://www.gov.scot/Resource/0050/00509321.pdf
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(c) the transboundary nature of the effects;  

(d) the risks to human health or the environment (for example, due to accidents);  

(e) the magnitude and spatial extent of the effects (geographical area and size of 
the population likely to be affected);  

(f) the value and vulnerability of the area likely to be affected due to—  

(i) special natural characteristics or cultural heritage;  

(ii) exceeded environmental quality standards or limit values; or  

(iii) intensive land-use; and  

(g) the effects on areas or landscapes which have a recognised national, 
Community or international protection status.  

 Within the assessment, the assignment of a minor or significant effect is based on a 2.29
judgement of a combination of the above matters. The factors influencing these 
judgements are presented in summary tables for each topic covered by the 
assessment.  None of the effects identified for the SEA topic areas are identified as 
having transboundary effects.  Although issues affecting climate change have global 
implications, this is inherent within that topic area and it does not result in 
identifiable impacts on other member states.  

Mitigation 

 As outlined in the approach to the assessment for the ’business as usual’ options, 2.30
existing environmental regulation and mitigation is taken into account as ‘assumed 
mitigation’ and factored into the assessment of the significance of effects.  Areas of 
potential further mitigation identified from the evidence base are also included where 
they impact on the scale of effects avoided by the preferred policy position.  These 
are likely to be considered at a project scale and implemented through consenting 
processes. 

Risk and uncertainty 

 The issue of risk is of particular relevance to this assessment due to the challenges 2.31
in quantifying the likelihood of some of the potential environmental effects identified. 

 There are a range of uncertainties that in the absence of the preferred policy 2.32
position would influence the development of unconventional oil and gas and the 
potential impacts that would result.  This includes uncertainties over the scale and 
location of unconventional oil and gas development and uncertainties over the 
environmental effects arising. 

 While the positive influence of regulatory processes has been taken into account in 2.33
making judgements about the likely significance of environmental impacts, the risk 
of more significant impacts has been noted within the text where levels of certainty 
allow.  This is based on a high level comparison of the scale of development, the 
level of certainty about its environmental effects and the potential for significant 
adverse effects in the absence of regulation.  While this is recognised as a simplistic 
approach, it does highlight areas of risk and key uncertainties, particularly related to 
accidents or other unplanned events, or failures in adherence to regulatory 
procedures. 
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Monitoring 

 Recommendations are made for monitoring the likely significant environmental 2.34
effects identified.  The focus is on the use of existing monitoring frameworks, within 
other relevant plans, programmes and strategies.   

Difficulties encountered and data limitations 

 This is a strategic level assessment of a high level policy position and the approach 2.35
has been designed to reflect this.  The evidence base does not consistently make 
clear the differentiation between the environmental impacts of coal bed methane 
and shale gas extraction. However, where different effects can be identified these 
are drawn-out in the assessment.  The environmental impacts of shale oil 
production are assumed to be the same as the environmental impacts of shale gas 
production.  This reflects the similarity in the two processes and is consistent with 
the treatment of the two processes within Scottish Government Expert Panel report 
(2014)13, which also recognises that it is not yet clear whether any such possibility of 
shale oil production exists in Scotland. 

 Scotland currently imports shale gas.  The preferred policy position is likely to result 2.36
in some oil and gas products continuing to be sourced from elsewhere.  However, 
as decisions on this lie beyond the scope of the policy, and given the difficulty in 
defining such sources and predicting the associated environmental effects 
(extraction, processing, transport) with any degree of certainty, it is considered 
appropriate that the scope and focus of this SEA is on the effects that would occur 
within Scotland.  As noted above, uncertainties about the market response to the 
production of unconventional oil and gas in Scotland make it equally difficult to judge 
the likely effects of changing production patterns and demand, including indirect 
effects on the wider take-up of low carbon energy sources. 

Assumptions on development parameters to inform assessment 

 In order to ensure consistency in assessment, the following table summarises the 2.37
parameters of unconventional oil and gas development, identified from the existing 
evidence base, which have been used to inform the assessment. 

  2.38

  

                                    
13

 Scottish Government (2014) Independent Expert Scientific Panel- Report on Unconventional Oil and Gas.  
Available at: http://www.gov.scot/Resource/0045/00456579.pdf  

http://www.gov.scot/Resource/0045/00456579.pdf
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Table 2.2 Development parameters used to inform assessment 

Development Parameter 

Area of a well 
pad 

Pads are usually around the size of a football pitch (5,000-8,000 
square metres)14. For the purposes of the assessment the area of 
8,000m2 is assumed. 

Pad 
infrastructure 

A drilling pad is a base built to provide space for the drilling rig, 
piping and storage equipment, and other site facilities such as 
mobile cabins for workers.15 

 

 Flood lighting, generators, sealed container units for chemicals 
and waste materials and fluids. Portable offices and work 
amenities16 

 The average height of a typical drilling rig is about 38 metres17 

 Perimeter fencing18 Assumed part of site construction and safety, 
and illustrated in diagram of exploration and appraisal at Figure 7 
within Talking “Fracking” consultation document. 

 Combination of all the above references gives the description of 
potential pad infrastructure during exploration, appraisal and early 
years of production as: 

Drilling rig, piping and storage equipment, flood lighting, 
generators, sealed container units for chemicals and waste 
materials and fluids, portable offices and work amenities and 
perimeter fencing. 

Traffic 
movements 

Traffic movements to be sustained at around 190 per week for a 
period of approximately two years during the exploration and 
appraisal phase19.  After the well is completed, it can be expected 
to operate with much lower levels of traffic movements for a 
period around 5 to 10 years until the decommissioning and site 
restoration phase.  As a result, the rate of vehicle movements 
greatly fluctuates throughout the life of each well20.   

Each shale gas well pad could require between 13,000 and 

                                    
14

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. P.20 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf   
15

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. P.20 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
16

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas p. 22 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
17

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. P.20 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
18

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. P.22 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
19

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. p.22 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
20

 Ricardo Energy & Environment, 2016. Unconventional oil and gas development: Understanding and 
mitigating community impacts from transportation. Available at: 
https://beta.gov.scot/publications/unconventional-oil-gas-understanding-mitigating-community-impacts-
transportation/documents/00509327.pdf  

http://www.gov.scot/Resource/0051/00513575.pdf
https://beta.gov.scot/publications/unconventional-oil-gas-understanding-mitigating-community-impacts-transportation/documents/00509327.pdf
https://beta.gov.scot/publications/unconventional-oil-gas-understanding-mitigating-community-impacts-transportation/documents/00509327.pdf
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Development Parameter 

93,000 vehicle movements, spread over about a 20 year period.  
A coal bed methane well pad is estimated to require about 93,000 
vehicle movements over about 12 years’21. 

It is important to note that these figures do not reflect vehicle size.  
For instance, the impact from a Heavy Goods Vehicle (HGV) is 
judged to have more adverse environmental impacts compared to 
basic workforce transportation vehicles.  The movement of 
vehicles to and from unconventional oil and gas sites is 
influenced by several factors including the location and size of the 
facility, the nature of the underlying geology, and the availability 
of a local water source. 

Number of wells 
and pads:  

 

KPMG low scenario  

Shale: 10 pads 10 wells per pad 15-year life span 

CBM: 2 pads 15 wells per pad 12-year life span22 

Total area approx.: 9.6ha  

KPMG central scenario  

Shale: 20 pads 15 wells per pad 15-year life span 

CBM: 2 pads 15 wells per pad 12-year life span23  

Total area approx.: 13.6ha  

KPMG high scenario 

Shale: 31 pads 30 wells per pad 15-year life span 

CBM: 2 pads 15 wells per pad 12-year life span24 

Total area approx.: 26.4ha 

Peak production 
year25 

Low scenario  

Shale gas: 2047  

Associated liquids: 2048  

Central scenario  

Shale gas: 2048  

                                    
21

 Ricardo Energy & Environment, 2016. Unconventional oil and gas development: Understanding and 
mitigating community impacts from transportation. Available at: 
https://beta.gov.scot/publications/unconventional-oil-gas-understanding-mitigating-community-impacts-
transportation/documents/00509327.pdf  
22

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. p.28 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
23

 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. P.28 
Available at: http://www.gov.scot/Resource/0051/00513575.pdf 

24
 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. 

P.28Available at: http://www.gov.scot/Resource/0051/00513575.pdf 
25

 KPMG (2016) Economic Impact Assessment and Scenario development of Unconventional Oil and Gas in 
Scotland p. 7 Available at: http://www.gov.scot/Resource/0050/00509321.pdf  
 

https://beta.gov.scot/publications/unconventional-oil-gas-understanding-mitigating-community-impacts-transportation/documents/00509327.pdf
https://beta.gov.scot/publications/unconventional-oil-gas-understanding-mitigating-community-impacts-transportation/documents/00509327.pdf
http://www.gov.scot/Resource/0051/00513575.pdf
http://www.gov.scot/Resource/0051/00513575.pdf
http://www.gov.scot/Resource/0051/00513575.pdf
http://www.gov.scot/Resource/0050/00509321.pdf


32 

Development Parameter 

Associated liquids: 2044  

High scenario  

Shale gas: 2049  

Associated liquids: 2048 
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3 Relationship of Plans, Programmes and Strategies and 

Environmental Protection Objectives 

Introduction 

 This section of the Environmental Report provides a summary of the most relevant 3.1
plans, programmes or strategies (including their environmental objectives) that 
influence the preferred policy position.  A full review is included in Appendix 2. 

The Policy Context 

 The preferred policy position on onshore unconventional oil and gas is relevant to 3.2
the principal policy areas of energy and climate change and the planning system, 
and these are summarised below. 

Energy and Climate Change 
The Scottish Energy Strategy 

 The Scottish Energy Strategy (The Scottish Government, 2017) sits alongside the 3.3
Climate Change Plan.  Three key themes underpin the Strategy: 

 A whole-system view in which energy supply and consumption are seen as 
equal priorities; 

 A stable energy transition towards renewable energies and sustainable 
transport; 

 A smarter model of local energy provision which promotes local energy, 
community involvement and community ownership of energy generation. 

 The Strategy’s vision for 2050 is built around six priorities:  3.4

 Promote consumer engagement and protect consumers from excessive or 
avoidable costs;  

 Improve the energy efficiency of Scotland’s homes, buildings, industrial 
processes and manufacturing;  

 Ensure homes and businesses can continue to depend on secure, resilient and 
flexible energy supplies;  

 Empower communities by supporting innovative local energy systems and 
networks;  

 Champion Scotland’s renewable energy potential, creating new jobs and supply 
chain opportunities; and  

 Continue to support investment and innovation across our oil and gas sector, 
including exploration, innovation, subsea engineering, decommissioning and 
carbon capture and storage. 
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Climate Change (Scotland) Act 

 The Climate Change (Scotland) Act 2009 sets statutory targets for the reduction of 3.5
greenhouse gas emissions and makes further provision about energy efficiency and 
about the reduction and recycling of waste.  The Act sets an interim 42 per cent 
reduction target by 2020 and an 80 per cent reduction target for 2050.  A range of 
secondary legislation has been made under the Act, including setting annual 
emission reduction targets for the years to 2032 and limits on carbon units that may 
be credited to the net Scottish emissions account (the statutory basis upon which 
targets are set) for periods up to 2022.   

Scotland’s Climate Change Plan 

 The Climate Change Plan: Third Report on Policies and Proposals (2018) details 3.6
how the Scottish Government will achieve its current emissions reduction target 
over the period to 2032. 

 Section 35 of the Climate Change (Scotland) Act 2009 requires Scottish Ministers to 3.7
lay a report in Parliament setting out their proposals and policies for meeting annual 
emissions reduction targets. This Climate Change Plan (the Plan) is the Scottish 
Government’s third report on proposals and policies for meeting its climate change 
targets. It sets out how Scotland can deliver its targets over the period 2018 to 2032, 
towards the 2032 target which equates to a 66% reduction in emissions from 
baseline levels. The plan shows the emissions reductions pathway to 2032, 
addresses the impacts on the economy of both action and inaction and describes 
the Scottish Government’s international ambitions and activities. 

Planning 

 The Town and Country Planning (Scotland) Act (1997), as amended, governs the 3.8
use and development of land within Scotland.  The Act forms the basis of the 
Scottish planning system.  It sets out the roles of Scottish Ministers and designates 
local authorities as ‘planning authorities’ with a responsibility for producing local 
development plans and handling most aspects of development management and 
enforcement, including primary responsibility for the determination of planning 
applications.   

 The National Planning Framework 3 (2014) sets the context for development 3.9
planning in Scotland and provides a framework for the spatial development of 
Scotland as a whole.  It sets out the Scottish Government’s development priorities 
over the next 20-30 years and identifies national developments which support the 
spatial strategy.  It is a long-term strategy to promote environmental sustainability, 
equality in opportunity, technological progress and human well-being and health.  
One of four key outcomes established through the framework is reducing carbon 
emissions and adapting to climate change.  The Scottish Government will begin 
preparation of its National Planning Framework 4 following the passage of the 
Planning Bill through Parliament.     

 Scottish Planning Policy is a statement of Scottish Government policy on how 3.10
nationally important land use planning matters should be addressed across the 
country.  In relation to promoting responsible extraction of resources it sets out a 
number of policy principles which include that the planning system should:  

 recognise the national benefit of indigenous coal, oil and gas production in 
maintaining a diverse energy mix and improving energy security;  
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 safeguard workable resources and ensure that an adequate and steady supply 
is available to meet the needs of the construction, energy and other sectors;  

 minimise the impacts of extraction on local communities, the environment and 
the built and natural heritage; and  

 secure the sustainable restoration of sites to beneficial after use after working 
has ceased. 

 The Planning Bill proposes that in future the Scottish Planning Policy will form part 3.11
of the National Planning Framework, which in turn would form part of the statutory 
development plan. 

Scotland’s Regulatory Framework 

 Also relevant to the SEA of the preferred policy position is the regulatory framework 3.12
for onshore oil and gas in Scotland.  The regulatory framework supports the existing 
environmental protection regime for onshore oil and gas.  In relation to 
unconventional oil and gas the core regulators include: 

 The Scottish Government: Scottish licensing authority with responsibility for: 

- the granting and regulation of licences to search and bore for and get 
petroleum within the Scottish onshore area;  

- determining the terms and conditions of licences; and  

- regulating the licensing process, including administration of existing licences. 

 The UK Government retains responsibility for the regulation, including setting, of 
the consideration payable (the land rental) for Scottish licences.  In addition, the 
UK Government has powers to revoke a licence on the basis of failure to make 
payments due under the licence.  

 The Oil and Gas Authority: undertakes role of regulator in respect of the UK 
Government responsibilities above. 

 Local Authority / Planning Authority: consider planning applications for 
development associated with unconventional oil and gas and local authorities 
have responsibility for Environmental Health matters. 

 Scottish Environment Protection Agency: regulates activities that may cause 
pollution or that pose other risks to the environment throughout the life cycle of 
an unconventional oil and gas development. 

 Health and Safety Executive: regulates to ensure the operator is managing the 
health and safety risks appropriately throughout the life cycle of an 
unconventional oil and gas development. 

Further to the above: 

 Scottish Natural Heritage (SNH) is the statutory advisor to the Scottish and UK 
Governments on Scotland’s nature and landscapes. It is a statutory consultee 
for oil and gas related SEAs, EIAs, Habitats Regulations Appraisals, Marine 
Licences, and for any proposals that could affect European Protected Species.  

 Historic Environment Scotland (HES) has a statutory role in the planning system 
to provide advice on the potential impacts of development on the historic 
environment.  HES also performs statutory functions relating to various 
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consenting processes including listed building consent, conservation area 
consent and scheduled monument consent, and is a statutory consultee for EIA. 

 Any activity which intersects, disturbs or enters coal seams requires prior written 
authorisation from the Coal Authority. 

 The role of regulatory controls is incorporated in the assessment chapters. On the 3.13
basis of current legislation, applicants for  onshore petroleum licences are required 
to prepare an Environmental Awareness Statement as part of their application to the 
Licensing Authority. There are three sections required for the Environmental 
Awareness Statement: legislative awareness, awareness of the specific 
environmental concerns of the area and proposed mitigation measures for identified 
hazards. 
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4 SEA findings 

 The following sections of the environmental report set out the assessment findings 4.1
of the alternatives and the preferred policy position.  The findings are presented by 
SEA topic area and identify:  

 effects for each topic area associated with unconventional oil and gas 
development and the activity which causes that effect; 

 how the effects relate to current pressures and trends; 

 current regulatory processes which control those effects; 

 assessment of how the identified effect relates to each of the alternatives being 
considered; 

 the overall significance of the effect; and 

 cumulative, secondary and synergistic effects within each SEA topic area. 

 In section 14, Table 14.1 Summary of environmental effects provides a high level 4.2
summary of all of the judgements of significance.   

 The order of the findings for the SEA topic areas is presented to reflect the 4.3
interlinkages between the topic areas.  The order is particularly relevant in relation 
to cumulative effects between topic areas, and those listed which come previously 
typically influence the subsequent topic areas.   

 Air 

 Water 

 Soil 

 Climatic factors 

 Biodiversity, flora and fauna  

 Cultural and archaeological heritage 

 Landscape and geodiversity 

 Material assets 

 Population and human health. 
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5 Air 

 The overlap between topic areas is recognised within the SEA, and therefore some 5.1
issues which are associated with some SEA topic areas are addressed under the 
main topic area to which the effects relate. 

 Impacts of GHG emissions on climate change associated with air emissions are 
addressed under the SEA topic ‘climatic factors’. 

 Impacts of GHG emissions on biodiversity are addressed under the SEA topic 
‘biodiversity’. 

 This SEA topic focuses on the potential impacts of air pollutants on public health 5.2
and the environment such as impacts on plant health.  Other potential impacts of 
unconventional oil and gas developments on public health will be dealt with in the 
section ‘Population and Human Health’. 

What are the environmental effects of unconventional oil and gas 

development on air?  

 Unconventional shale gas/oil development and CBM development result in the 5.3
emission of air pollutants from a number of stages of unconventional oil and gas 
development exploration, appraisal, production and decommissioning.  The 
following sources of air pollution are identified: 

 fugitive emissions;  

 vented emissions; 

 incomplete combustion emissions; 

 traffic air pollution;  

 leakage from decommissioned wells; and 

 emissions associated with land use change (see climatic factors) 

 These sources are discussed in greater detail below. 5.4

 Fugitive emissions are direct air emissions arising from unintentional leaks in 5.5
unconventional oil and gas developments26.  There are various potential sources of 
fugitive emissions.  These include leaks from valves and pipe joints, compressors, 
well heads; accidental releases that result from routine wear, tear, and corrosion; or 
the overpressure of gases or liquids in the system.  Methane (CH4) is the 
predominant type of greenhouse gas emitted as a fugitive emission.  Other 
noteworthy fugitive emissions include volatile organic compounds (VOCs), carbon 
dioxide (CO2), hazardous air pollutants (HAPs), sulphur dioxide (SO2), and nitrous 

                                    
26

 Tyndall Manchester, 2014.  The Greenhouse Gas Emissions Profile of Coal Bed Methane (CBM) 
Production: A Review of Existing Research. Available at: 
https://www.research.manchester.ac.uk/portal/files/33717093/FULL_TEXT.PDF  

https://www.research.manchester.ac.uk/portal/files/33717093/FULL_TEXT.PDF


39 

oxide (N2O)27,28.  Fugitive emissions may also contain hazardous air pollutants
(HAPs) which refer to a group of toxic and/or carcinogenic air pollutants.  Examples 
of HAPs include benzene, asbestos, mercury and lead compounds29.   

 The exact composition of fugitive emissions is variable and depends on the geology 5.6
of the reservoir.  Coal bed methane typically contains a higher proportion of 
methane than shale gas/oil30. A large proportion of the fugitive emissions have been 
found to come from a small group of ‘super emitters’.  Super emitters have been 
identified as a key source of greenhouse gas (GHG) emissions, if they are left 
unchecked for extended periods of time.  The emissions can occur during well, 
development, production and decommissioning.  There is recent evidence that 2% 
of sites on the Barnett shale in Texas, United States, were responsible for half of the 
methane emissions31 from that location.   

 Vented emissions are a type of fugitive emissions, and are the result of intentional 5.7
releases of unburned gases into the atmosphere.  These include releases during 
‘flowback’, releases for certain maintenance operations and releases for safety 
reasons to guard against over-pressuring32,33.  During venting operations, a number 
of gases and air pollutants are released.  These typically include methane (CH4), 
carbon dioxide (CO2), volatile organic compounds (VOCs) and sulphur 
compounds34.   

 Incomplete combustion emissions occur from on-site burning of fossil fuels 5.8
associated with unconventional oil and gas developments. The emissions come 
from engines and other equipment used in unconventional oil and gas 
developments, as well as from any flaring of gas35.  Gas flaring is the controlled 
burning of natural gas.  It is used during well production testing as a means to 
determine the pressure, flow and composition of the gas or oil from the well or as a 
safety device to minimise explosive conditions36,37.  According to a study 

27
 Intergovernmental Panel on Climate Change, 2001. Fugitive emissions from oil and natural gas activities. 

Available at: https://www.ipcc-
nggip.iges.or.jp/public/gp/bgp/2_6_Fugitive_Emissions_from_Oil_and_Natural_Gas.pdf 
28

 Congressional Research Service, 2016. An Overview of Air Quality Issues in Natural Gas Systems. 
Available at: http://nationalaglawcenter.org/wp-content/uploads/assets/crs/R42986.pdf 
29

 United States Environmental Protection Agency, 2018. What are hazardous air pollutants? Available at: 
https://www.epa.gov/haps/what-are-hazardous-air-pollutants 
30

 Scottish Government, 2014. Independent Expert Scientific Panel – Report on Unconventional Oil and Gas. 
Available at: http://www.gov.scot/Resource/0045/00456579.pdf 
31

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
32

 Department of Energy & Climate Change, 2013. Potential Greenhouse Gas Emissions Associated with 
Shale Gas Extraction and Use. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237330/M
acKay_Stone_shale_study_report_09092013.pdf 
33

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
34

 Congressional Research Service, 2016. An Overview of Air Quality Issues in Natural Gas Systems. 
Available at: http://nationalaglawcenter.org/wp-content/uploads/assets/crs/R42986.pdf 
35

 Scotland, 2017. ‘Talking Fracking’ – A Consultation on Unconventional Oil and Gas. Available at: 
http://www.gov.scot/Resource/0051/00513575.pdf 
36
 Ohio EPA, 2014. Fact Sheet – Understanding the Basics of Gas Flaring.  
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commissioned by the Department of Energy & Climate Change38, incomplete 
combustion emissions would be mainly carbon dioxide (CO2).  However, incomplete 
combustion could also result in other emissions such as methane (CH4), volatile 
organic compounds (VOCs), nitrogen oxides (NOx), carbon monoxide (CO), trace 
amounts of sulphur dioxide (SO2), particulate matter (PM) and black carbon.  Coal 
and, to a lesser extent, heavy fuel oils contain non-combustible materials such as 
minerals including calcium, and trace quantities of other metals like selenium, 
cadmium and so on.  Furthermore, polycyclic hydrocarbons (PAHs) are produced 
when fuel sources such as coal, oil, gas, wood and garbage are burned.  PAHs 
generated from these sources can bind to, or form, small particles in the air39.  

 The increases in vehicle movements associated with unconventional oil and gas 5.9
developments is likely to result in an increase in traffic air pollution40.  Traffic air 
pollution is the result of indirect emissions that arise from transporting materials, 
water supplies and waste to and from the unconventional oil and gas site41.  Heavy 
truck movements for delivery of water which are particularly known to generate 
nuisance from dust and increased levels of particulate matter, NOx and exhaust 
fumes42.  However, it is important to note that the exact emissions will depend on the 
types of vehicle used and their emission standards.  Vegetation surrounding the 
areas with higher vehicle movements can also influence pollution levels through the 
filtering and removal of particulate matter43. 

 Leakage from decommissioned wells is another issue associated with 5.10
unconventional oil and gas developments. There is a risk that a small proportion of 
wells may fail.  The main cause is cement shrinkage, which often occurs a few years 
after decommissioning. There also remains a residual risk of failure of well integrity 
if conventional hydrocarbons in permeable rocks such as sandstones and 
limestones overlie unconventional oil and gas resources.  These relatively soft rock 
formations may become a potential source of leaks if high formation pressures exist 
in the reservoir44. There is evidence to suggest that these emissions are low45. 

                                    
38

 Department of Energy & Climate Change, 2013. Potential Greenhouse Gas Emissions Associated with 
Shale Gas Extraction and Use. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237330/M
acKay_Stone_shale_study_report_09092013.pdf  
39

 Centres for Disease Control and Prevention, 2009. Polycyclic Aromatic Hydrocarbons (PAHs). Available 
at: https://www.epa.gov/sites/production/files/2014-03/documents/pahs_factsheet_cdc_2013.pdf  
40

 Ricardo Energy & Environment, 2016. Unconventional oil and gas development: Understanding and 
mitigating community impacts from transportation. Available at: 
http://www.gov.scot/Resource/0050/00509327.pdf 
41

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
42

 Ricardo Energy & Environment, 2016. Unconventional oil and gas development: Understanding and 
mitigating community impacts from transportation. Available at: 
http://www.gov.scot/Resource/0050/00509327.pdf 
43

 Jones, L., Vieno, M., Morton, D., Cryle, P., Holland, M., Carnell, E., Nemitz, E., Hall, J., Beck, R., Reis, S., 
Pritchard, N., Hayes, F., Mills, G., Koshy, A., Dickie, I. (2017). Developing Estimates for the Valuation of Air 
Pollution Removal in Ecosystem Accounts. Final report for Office of National Statistics, July 2017. Available 
at: 
https://www.ons.gov.uk/economy/environmentalaccounts/articles/developingestimatesforthevaluationofairpoll
utioninecosystemaccounts/2017-07-25 
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 Aecom, 2016. Unconventional Oil and Gas Development in Scotland: Decommissioning, Site Restoration 
and Aftercare – Obligations and Treatment of Financial Liabilities. Available at: 
http://www.gov.scot/Resource/0050/00509373.pdf 
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 Emissions associated with land use change occur when land is converted from 5.11
one use to another.  Land use changes affect sources of carbon dioxide (CO2), 
methane (CH4) and nitrous oxide (N2O).  Emissions of CO2 and CH4 are addressed 
under the Climatic factors SEA topic. Examples of such changes include the 
clearing of forests or development of land formerly in agricultural use46.  Emissions 
associated with land use change can also result from land remediation during 
decommissioning47. 

 The nature, scale, duration and significance of these effects in relation to this SEA 5.12
topic will be further discussed below. 

How do these effects relate to the current pressures and trends? 

 Air pollution remains the single largest environmental health hazard in Europe, 5.13
resulting in a lower quality of life due to illnesses and an estimated 467,000 
premature deaths per year48.   

 The main pollutants of current concern in Scotland are nitrogen oxides (NOx), 5.14
particulate matter (PM10 and PM2.5), sulphur dioxide (SO2), non-methane volatile 
organic compounds (NMVOCs), ground level ozone (O3) and ammonia (NH3)

49.  Of 
these pollutants, nitrogen oxides (NOx) and particulate matter (PM) are currently of 
greatest concern, as these are considered to be the most damaging to human 
health50.  Emissions associated with unconventional oil and gas developments 
contain these pollutants – to lesser or greater extent.   

Table 4.1 Air pollutants associated with unconventional oil and gas 

Source Air pollutants 

Fugitive emissions Methane (CH4), carbon dioxide (CO2), volatile 
organic compounds (VOCs) and sulphur 
compounds, hazardous air pollutants (HAPs) 
and nitrous oxide (N2O) 

Incomplete combustion 
emissions 

Mainly carbon dioxide (CO2) 

Other pollutants: methane (CH4), volatile organic 
compounds (VOCs), non-methane volatile 

45
 The Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 

greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
46

   
 Intergovernmental Panel on Climate Change, 2000. Land Use, Land-Use Change and Forestry. Available 

at: http://www.ipcc.ch/ipccreports/sres/land_use/index.php?idp=0 
47

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
48

 European Environment Agency, 2016. Air quality in Europe – 2016 report. Available at: 
https://www.eea.europa.eu/publications/air-quality-in-europe-2016/download 
49

 Transport Scotland, 2017. Scottish Transport Statistics No 35: 2016 Edition. Available at: 
https://www.transport.gov.scot/media/33814/sct01171871341.pdf 
50

 The Scottish Government, 2016. SPICe Briefing – Air Quality in Scotland. Available at: 
http://www.parliament.scot/ResearchBriefingsAndFactsheets/S5/SB_16-35_Air_Quality_in_Scotland.pdf 
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Source Air pollutants 

organic compounds (NMVOCs), nitrogen oxides 
(NOx), carbon monoxide (CO), trace amounts of 
sulphur dioxide (SO2), sulphur oxides (SOx), 
particulate matter (PM) and black carbon 

Emissions associated 
with land use change51 

Carbon dioxide (CO2), methane (CH4), nitrous 
oxide (N2O) and particulate matter.    

 

NMVOCs and VOCs 

 Volatile Organic Compounds (VOCs) are a large group of gases and easily 5.15
vaporisable liquids that differ widely in their chemical composition but display similar 
behaviour in the atmosphere.  VOCs include both human-made and naturally-
occurring chemical compounds.  Non-methane volatile organic compounds 
(NMVOCs) are identical to VOCs, but with methane excluded52.   

 The largest categories of NMVOC emissions in 2016 were industrial processes and 5.16
product use (54% of the UK total), followed by extraction and distribution of fossil 
fuels (16%) and agriculture (14%).  By comparison, only 8% of the NMVOC 
emissions in 2016 arose from transport and other mobile sources.  Between 1990 
and 2016, UK emissions of NMVOC have decreased by 71%.  This reduction is 
largely due to controls on emissions from road vehicles, which have delivered a 
96% reduction in road transport sector emissions since 199053,54

. 

 NMVOCs are typically emitted during unconventional oil and gas site development 5.17
activities such as the use of diesel-powered equipment for site construction activities 
and transport55.  

 NMVOCs have the potential to adversely impact upon human health.  Some 5.18
NMVOCs damage the ozone layer in the upper atmosphere, thus reducing 
protection from harmful UV rays56.  Other NMVOCs are toxic to humans.  For 
instance, benzene and 1,3 butadiene have shown to be carcinogenic when there is 
sufficient exposure57.   

                                    
51

 ClimateXChange, 2014. Life-Cycle Assessment of Greenhouse Gas Emissions from Unconventional Gas 
in Scotland. Available at: https://www.climatexchange.org.uk/media/1570/life-
cycle_assessment_of_greenhouse_gas_emissions_from_unconventional_gas_in_scotland_full_report_upda
ted_8dec14.pdf  
52

 Scottish Environment Protection Agency, undated. Non-methane volatile organic compounds (NMVOCs). 
Available at: http://apps.sepa.org.uk/spripa/Pages/SubstanceInformation.aspx?pid=123  
53

 National Atmospheric Emissions Inventory, 2016. Pollutant Information: Non Methane VOC. Available at: 
http://naei.beis.gov.uk/overview/pollutants?pollutant_id=9  
54

 Transport Scotland, 2017. Scottish Transport Statistics No 35: 2016 Edition. Available at: 
https://www.transport.gov.scot/media/33814/sct01171871341.pdf 
55

 Health Protection Scotland, 2016. A Health Impact Assessment of Unconventional Oil and Gas in Scotland 
– Summary. Available at: http://www.hps.scot.nhs.uk/resourcedocument.aspx?resourceid=3101   
56

 Scottish Environment Protection Agency, undated. Non-methane volatile organic compounds (NMVOCs). 
Available at: http://apps.sepa.org.uk/spripa/Pages/SubstanceInformation.aspx?pid=123 
57

 European Environment Agency, 2015. Non-methane volatile organic compounds (NMVOC) emissions. 
Available at: https://www.eea.europa.eu/data-and-maps/indicators/eea-32-non-methane-volatile-1  
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Particulate matter 

 Particulate matter (PM) refers to the sum of all solid and liquid particles suspended 5.19
in the air, many of which are hazardous to health.  Major components of PM are 
sulphate, nitrates, ammonia, sodium chloride, black carbon, mineral dust and water.  
The release of PM constitutes a health risk as inhaled particles form a complex 
mixture of hazardous chemical compounds and there is no safe threshold for 
exposure.  Recent evidence shows that PM affects more people than any other air 
pollutant58.  Pollutant particles are measured using a system based on the size of 
the individual particle; this is measured into micrometres (µ).  Commonly, PM are 
divided into PM10, PM2.5 and PM1.  The general rule is that the lower the size (µ), the 
more dangerous the pollutant is because smaller particles can penetrate and lodge 
more deeply into the lungs.  Therefore, PM2.5 and PM1 constitute a more serious 
health concern than PM10

59.   

 A study for the European Study of Cohorts for Air Pollution Effects (ESCAPE)60 has 5.20
found that low air concentration of fine particulate matter seem to be associated with 
mortality.  A recent report by Health Protection Scotland (HPS)61 estimated that 
PM2.5 pollution could have contributed to the deaths of 2094 people aged 25 and 
over in Scotland in 2010.  The areas in Scotland with the highest attributable fraction 
of total deaths being associated with particulate matter (PM) pollution are: 
Edinburgh (4.9%), Glasgow City (4.7%), Falkirk (4.3%) and North Lanarkshire 
(4.3%)62.  

 Road transport accounts for a considerable share (13%) of particulate matter 5.21
emissions63, and at least 21% of coarse particulate matter (PM10)

64.  In addition, 
residential combustion, agriculture and industrial processes each account for over 
10% of emissions.  In 2015, an estimated 12kt of PM10 was produced65.  Since 1992, 
emissions from diesel vehicles have been decreasing due to the increased uptake 
of new vehicles meeting tighter PM10 emission regulations66.  It is estimated that 
PM10 emissions have declined by 63% since 1990.  Reductions in emissions from 
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https://www.transport.gov.scot/media/33814/sct01171871341.pdf 
64
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energy industries, particularly due to the closure of coal fired stations, have had the 
most notable impact on this trend67.   

Ground level ozone 

 Unlike stratospheric ozone, which forms naturally in the upper atmosphere, ground-5.22
level (or tropospheric) ozone is created through the interactions of man-made (and 
natural) emissions of volatile organic compounds (VOCs) and nitrogen oxides 
(NOx).  The sun’s direct ultraviolet rays convert VOCs and NOx emissions into 
ground-level ozone.  Many factors impact ground-level ozone development, 
including temperature, wind speed and direction, time of day, and driving patterns.  
Due to its dependence on weather conditions, ground-level ozone is typically a 
summertime pollutant.   

 High concentrations of ground level ozone can be harmful to people, particularly to 5.23
children, the elderly and people of all ages who have lung diseases such as asthma.  
Ground level ozone can also have harmful effects on sensitive vegetation, 
ecosystems, animals and crops. 

Carbon monoxide  

 Carbon monoxide (CO) is a colourless, odourless gas.  Carbon monoxide is a 5.24
product of incomplete combustion emissions associated with unconventional oil and 
gas developments.  Exhaust emissions from transport are another key source of 
carbon monoxide, particularly in urban areas.  Poorly maintained vehicles are 
known to increase carbon monoxide emissions68.   

 In large amounts, carbon monoxide (CO) can be harmful as it reduces the amount 5.25
of oxygen that can be transported in the blood stream critical to organs like the heart 
and the brain.  It is important to note that mortality associated with carbon monoxide 
poisoning generally occurs in enclosed spaces indoors.  Very high levels of carbon 
monoxide (CO) are not likely to occur outdoors.  However, when carbon monoxide 
levels are elevated outdoors, particularly through exhausts from vehicles, they can 
be of particular concern for people with some types of heart disease.  In addition, 
they are especially vulnerable to the effects of carbon monoxide (CO) when 
exercising or when they are under increased stress69.  

 Therefore, it is judged that elevated carbon monoxide concentrations associated 5.26
with unconventional oil and gas developments may be a consideration in urban 
areas characterised by high traffic flows and in locations where there are higher 
levels of health deprivation– particularly in areas with a relatively high density of 
people with heart conditions. 
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Nitrogen oxides (NOx) 

 There are seven nitrogen oxides (NO, NO2, NO3, N2O, N2O3, N2O4, N2O4 and N2O5).  5.27
The most important ones are nitric oxide (NO) and nitrogen dioxide (NO2), which are 
together referred to as NOx. It is estimated that 90% of NOx comes from natural 
sources, while the remaining anthropogenic emissions are mainly attributed to 
combustion processes associated with transport70.  Road transport accounts for one-
third (33%) of nitrogen oxide (NOx) emissions71. 

 Transport movements account for a large share of particulate matter emissions.  In 5.28
2014, emissions of nitrogen oxides were estimated to be 91kt, of which transport 
accounted for 41%.  Since 1990, transport emissions have declined by 70%.  There 
are a number of reasons why transport emissions have declined; the requirement 
for new petrol cars to be fitted with three-way catalysts since 1989 and the 
introduction of ‘Euro standards’ for new cars72.  Since 2007, emissions of NOx have 
declined notably due to reductions in road transport emissions and the power 
generation sector73. 

Sulphur 

 Sulphur oxides (SOx) may be formed during the combustion of the sulphur 5.29
contained in either fuel, inorganic and organic compounds.  They are corrosive by 
nature, and have the potential to have adverse effects on public health and the 
wider environment because of the role they play in creating acid rain.  Sulphur 
dioxide (SO2) is particularly harmful for public health, as it can affect the respiratory 
system and cause irritation of the eyes, nose and throat74.   

 When sulphur dioxide combines with water, it forms sulphuric acid – the main 5.30
component of acid rain75.  In the UK, the predominant source of sulphur dioxide is 
the combustion of sulphur – containing fossil fuels, principally coal and heavy oils76.  

 In 2015, emissions of sulphur dioxide were estimated to be 23kt.  Emissions have 5.31
declined by 92% since 1990, due to reductions in energy industries emissions – 
particularly coal fired power.  Road transport emissions have also declined.  
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Restricting sulphur in road fuels, both petrol and diesel, has drastically reduced the 
emissions of sulphur dioxides from vehicles in Scotland77. 

 People with pre-existing health conditions (such as heart disease, lung conditions 5.32
and asthma) may be adversely affected by day-to-day changes in air pollution 
levels78.  

 Emissions of these air pollutants are judged to have particularly adverse impacts in 5.33
urban areas, as most AQMAs are located in the densely populated Midland Valley – 
the City of Edinburgh, East Dunbartonshire, East Lothian, Falkirk, Fife, Glasgow 
Midlothian, North Lanarkshire, South Lanarkshire and West Lothian79, and the local 
authorities with AQMA are illustrated on Figure 1, Appendix 1.  The number of 
AQMAs has increased from 26 in 2011 to 38 in 2018.  Most AQMAs have been 
declared due to emissions from traffic80.  It is important to note that AQMAs are 
generally confined to small geographic areas which may limit their strategic 
importance in relation to future unconventional oil and gas developments.  

 In existing literature, it is recognised that a number of gaps remain because the full 5.34
range of emissions and air pollutants from drilling, well completion and other 
activities remains unknown81 

What current regulatory processes control these effects? 

 There is regulation in place to protect air quality in Scotland.  SEPA currently 5.35
regulates over 500 major industrial sites that have the potential to cause air pollution 
through the Pollution and Prevention and Control (PPC) (Scotland) Regulations 
201282.  In this context, SEPA sets limits for certain pollutants emitted83.   

 In Scotland, releases of VOCs, NOx, SO2, particulate matter and carbon monoxide 5.36
(amongst other polluting substances) are controlled under the Pollution and 
Prevention and Control (PPC) (Scotland) Regulations 201284; and the National Air 
Quality Strategy85, which provides a framework for improving air quality, in which 
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VOCs (1,3 butadiene and benzene) are one of the main air pollutants targeted for 
reduction86.  The World Health Organisation (WHO) have guidelines for ambient 
VOCs, but these are recommendations and therefore not mandatory.  

 In 2016, Scotland became the first country in Europe to adopt the WHO 5.37
recommended limit for PM2.5.  However, a small proportion of Scotland is still 
characterised by air pollution levels above the limits contained in Scotland’s air 
quality regulations87.  

 Any unplanned release of fluids (liquid or gas) from an oil or gas well must be 5.38
reported to HSE under Schedule 2, Part 1, Section 20 of the Reporting of Injuries, 
Diseases and Dangerous Occurrences Regulations 201388.  The Management of 
Extractive Waste (Scotland) Regulations 201089 requires that extractive waste will be 
managed without using processes or methods which could adversely impact upon 
local air quality and harm the wider environment. 

 Furthermore, the Town and Country Planning (Environmental Impact Assessment) 5.39
(Scotland) Regulations 201790 relate to the assessment of the impact of certain 
public and private projects on the environment through the planning system.91  This 
would require consideration of impacts on local air quality where unconventional oil 
and gas developments are of a size and scale to require EIA. 

 Baseline monitoring and post-decommissioning monitoring are critical in the 5.40
assessment of the long-term risk of leakage from wells, because leaks typically start 
within several years following well abandonment.  For this reason, monitoring for 
leakage from decommissioned unconventional oil and gas wells is required by 
SEPA to allow environmental authorisations to be surrendered.  Where leaks are 
identified, the unconventional oil and gas operator should take remedial action 
based on a risk assessment – all in accordance with the steps that SEPA consider 
necessary92. 

 A study by the Committee on Climate Change93 concludes that there are gaps in the 5.41
current regulatory framework in Scotland for greenhouse gases from unconventional 
oil and gas developments.  The current framework lacks clarity over the 
responsibilities and roles of the various actors and that there are gaps in relation to 
emissions to the atmosphere, particularly fugitive methane emissions.  Following 
from this, the report states that the regulatory framework should be enhanced to 
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ensure that regulation covers all emissions of both CO2 and methane, which 
requires strict limiting of these emissions and entails long-term monitoring. 

What stages of unconventional oil and gas development result in these 

effects, and what is the nature of these effects? 

Fugitive emissions 

Business as usual – shale oil and gas extraction 

 Emissions associated with unconventional oil and gas development primarily come 5.42
from the well development and production stages.  There is little information 
available on emissions associated with the exploration stage.  Most studies either 
ignore this phase or assume that the emissions are negligible.  Therefore, it should 
not be assumed that emissions from exploration will be low, especially for any 
extended well tests94.   

 It is important to note that there is mixed evidence about the level of fugitive 5.43
emissions potentially arising from unconventional oil and gas developments.  In the 
United States, the level of fugitive emissions from shale gas operations has been 
estimated to range from 0.42-7.9% of total gas production.  Other recent airborne 
measurements of methane fluxes in Pennsylvania indicated that seven well pads 
accounted for 4-30% of the flux in a 2800 km2 area. However, these recent levels 
cannot be assumed to represent the Scottish situation due to contrasts in geology 
and source material.  Therefore, there is uncertainty as to the extent to which 
results from US case studies could apply in Scotland95.   

 The potential impacts of vented emissions could occur with immediate effect during 5.44
the exploration, appraisal and production stage.  These stages together could occur 
over a period of approximately 20 years.  The effects of vented emissions are 
anticipated to be temporary, due to the fact that these disturbances are caused by 
the venting of gases on site (when necessary). The scale of the effects is uncertain, 
depending on the size of the unconventional oil and gas pad and the sensitivity of 
the receiving environment.    

 Fugitive emissions could occur with immediate effect during the exploration, 5.45
appraisal, production and decommissioning stage.  These stages together could 
occur over a period of approximately 30 years for an individual development.   

 The potential impacts of super-emitter sites could occur with immediate effect 5.46
during the exploration, appraisal, production and decommissioning stage.  These 
stages together could occur over a period of approximately 30 years for an 
individual development. The scale of these effects is uncertain, however the impact 
of the effects on health could be permanent for those affected.  As mentioned 
previously, there is recent evidence that 2% of sites on the Barnett shale in Texas, 
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United States, are responsible for half of the methane emissions from this location96.  
However, these recent levels cannot be assumed to represent the Scottish situation 
due to contrasts in geology and source material97.  Therefore, there is uncertainty 
as to the extent to which results from US case studies could apply in Scotland.  

 In addition, further work is required to understand the characteristics that cause 5.47
individual sites to be a ‘super-emitter’98.  Therefore, there is uncertainty as to the 
extent to which ‘super-emitters’ could occur in Scotland, and therefore the risk of 
these events occurring. 

 Leakage from decommissioned wells can occur from the decommissioning stage. 5.48
Evidence shows that leakages are most likely to happen within a few years of well 
abandonment and decommissioning, and that cement shrinkage is the main cause 
of leakage99.  Should leakage from decommissioned wells occur, it is judged that the 
duration of these effects would be temporary – provided that monitoring results in 
appropriate remediation measures.  However, the nature of the effects in terms of 
emission of greenhouse gases and climate change are effectively permanent.  The 
probability, risk and scale of this effect is uncertain, as it depends on the 
construction of the well and/or the approach to monitoring and remediating leaks.  

 In addition, the plugs intended to prevent further fluid migration can deteriorate, 5.49
releasing methane that has built up in the well.  There is recent evidence to suggest 
that these methane emissions from decommissioned wells are low100,101. 

 The current regulatory framework identifies potential areas of uncertainty in relation 5.50
to fugitive emissions, and the potential impacts on air quality associated with this 
uncertainty.  The level of unconventional oil and gas development under the high 
KPMG scenario increases the number of wells from which these potential impacts 
may occur.  It also potentially increases the density of pad and well development, 
with cumulative effects on local air quality.  These effects are likely to be lower for 
the central and low KPMG scenarios.  Taking the known issues with air quality in the 
Central Belt into account, the overall impacts on air quality are therefore judged to 
be significant negative but uncertain. 
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Business as usual – CBM 

 In the case of CBM exploration, cores have typically low fugitive emissions – 5.51
particularly in the initial development stages.  The reason for this is that dewatering 
processes associated with CBM operations have not started at this stage, 
supressing potential gas flows.  Pilot CBM wells are often not associated with 
collection and processing infrastructure and so initial gas flows may be vented or 
flared102.   

 As noted for shale oil and gas vented emissions, there is some uncertainty around 5.52
the potential scale and regulatory control of these emissions.  The duration of the 
impacts of the effects from the release of emissions would be effectively permanent 
for the health of those affected.  However, the lower risk of fugitive emissions from 
CBM, and the smaller potential scale of effects from the two CBM pads is 
significantly lower than that for the KPMG scenarios for shale oil and gas and 
therefore minor negative but uncertain effects are identified. 

Pilot project 

 The PPC regulations are designed to control emissions to the environment from 5.53
certain specified activities.  SEPA note that the activities carried out at the initial 
exploration stage, such as drilling and core sampling, may not fall within the current 
PPC Regulations. However, it is likely that a PPC permit will be required at a later 
stage, such as refining of natural gas, and this must be in place before specific PPC 
activities commence. The scope of a pilot project is not defined, but is assumed to 
be subject to regulatory control through PPC regulations.  Before a pilot project 
commences, the application of PPC and other regulatory regimes such as the 
Management of Extractive Waste (Scotland) 2010 Regulations may need reviewed, 
as highlighted in the HPS report. (2016)103.  The development of a pilot project is 
assumed to involve the development of a single pad and an unknown number of 
wells, and the duration of the pilot project is unknown.  The location of a pilot within 
the semi-urban or urban fringe location may have greater impacts on air quality than 
for a rural pilot, due to the assumed current levels of poorer air quality in these 
areas.  However, the scale and extent of emissions on local air quality from a single 
pilot is judged to be negligible. 

Preferred policy position 

 The preferred policy position means that adverse impacts on air quality associated 5.54
with fugitive emissions from shale oil and gas production (greatest for the KPMG 
high production scenario, and less for the central and low scenarios), CBM 
production and, to a lesser extent, a pilot development, would be avoided.   

 The timeframe for the avoidance of these effects is effectively permanent.  This is 5.55
considered to be a significant positive effect. 
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Construction and site traffic emissions 

Business as usual – shale oil and gas extraction 

 Ricardo Energy and Environment104 found that the range of unconventional oil and 5.56
gas development scenarios considered could give rise to between 210 and 1,670 
traffic movements per week on average across the country as a whole, with a 
further 99 movements associated with the coal bed methane scenario105. The study 
concluded that additional traffic movements associated with unconventional oil and 
gas developments are unlikely to be significant at a regional or national scale, in 
view of the much greater number of traffic movements resulting from other activities. 
However, the potential for localised impacts would depend on the nature, scale and 
location of the proposed development.  For instance, the proximity to a sensitive 
area, such as an Air Quality Management Area (AQMA) or near to sensitive 
receptors (e.g. schools, hospitals, residential properties etc.), would increase the 
scale of, and potential for, significant localised impacts. 

 The potential impacts caused by air pollution from traffic would occur with 5.57
immediate effect during the exploration, appraisal and production stage.  These 
stages combined could occur over a period of approximately 20 years.  The rate of 
vehicle movements fluctuates throughout the life of each well, with the full extent of 
these effects peaking during the production phase 106.  For instance, it is estimated 
that the construction of each well pad would require between 7,000-11,000 truck 
visits107.   

 Under the KPMG high scenario, the level of development has the greatest number 5.58
of pads and wells, and therefore generates the highest level of traffic movements.  
This has the potential for cumulative effects on air quality for local communities 
where traffic from multiple pads uses the same routes.  The location of pads under 
the central and low scenario could also result in this effect.  The location of the pads 
is unknown, but if they are located within close proximity to sensitive receptors this 
could increase the local significance of effects.  Reflecting  the evidence base for air 
quality impacts from traffic, and the potential for locally significant effects, the 
impacts from unconventional oil and gas development for shale oil and gas are 
judged to be significant negative but uncertain depending on local circumstances.  

Business as usual– CBM 

 CBM is characterised by a significantly reduced need for imported water, which is 5.59
likely to require fewer traffic movements.  As a result, CBM operations are expected 

104
 Ricardo Energy & Environment, 2016. Unconventional oil and gas development: Understanding and 
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to generate fewer traffic movements per pad than for shale oil and gas, with lower 
impacts on air quality from traffic emissions.  As noted in the above section on shale 
oil and gas extraction, the conclusion of Ricardo Energy and Environment are that 
additional traffic movements associated with unconventional oil and gas 
developments are unlikely to be significant at a regional or national scale.  The 
location of the CBM pads is unknown, but if they are located within close proximity 
to sensitive receptors this could increase the local significance of effects.  The 
impacts from the development of two CBM pads and associated wells are judged to 
be minor negative but uncertain. 

Pilot project 

 The development of a pilot project is assumed to involve the development of a 5.60
single pad and an unknown number of wells, although it is assumed that the overall 
scale of development would be less than for a pad at full production.  If a pilot was 
located within the semi-urban location, it may have greater impacts on air quality 
than a rural or urban fringe pilot, due to the assumed proximity to areas of poorer air 
quality.  This would increase the likelihood of cumulative effects on local air quality.  
Therefore, the scale and extent of emissions on local air quality from traffic 
associated with a single pilot is judged to be minor negative but uncertain. 

Preferred policy position 

 The preferred policy position means that adverse impacts on air quality associated 5.61
with emissions from traffic movements (greatest for the KPMG high production 
scenario, and less for the central and low scenarios), CBM production and, to a 
lesser extent, a pilot development, would be avoided.   

 This is considered to be a significant positive effect. 5.62

Cumulative, secondary and synergistic effects 
Business as usual – shale oil and gas and CBM 

 The combined effect of air pollution from fugitive emissions and from transport is 5.63
likely to be greatest under the KPMG high production scenario for shale oil and gas 
extraction which has the highest number of pads and greatest number of wells 
developed per pad.   

 The larger number of pads and wells increases the likely extent of adverse effects 5.64
on air quality.  It also increases the likelihood of development taking place within 
close proximity to an area with existing air quality issues, with potential greater 
significance of effect.  However there is uncertainty over the location of pads under 
all three of the development scenarios.  Conversely, positive synergy could also 
result from the high development scenario for shale oil and gas extraction which 
could facilitate sharing of pipelines, reducing overall impacts from individual pipeline 
construction or traffic impacts.  The contribution of fugitive emissions in combination 
with transport emissions is however judged to be significant negative but 
uncertain for all three KPMG scenarios. The cumulative effects of CBM are based 
on lower levels of traffic pollution and the smaller scale of CBM development, 
however reflecting the potential for cumulative effects from fugitive emissions and 
transport to affect sensitive receptors, these effects are judged to be minor 
negative but uncertain.  
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Pilot project 

 An individual pilot project would result in cumulative effects from fugitive emissions 5.65
and transport. This effect would be greater in combination with existing pressures on 
air quality from a site in close proximity to an AQMA.  However the cumulative 
effects from a single pilot are judged to be minor negative uncertain. 

Preferred policy position 

 The preferred policy position means that cumulative adverse impacts on air quality 5.66
associated with fugitive and transport emissions from shale oil and gas production 
(greatest for the KPMG high production scenario, and less for the central and low 
scenarios), CBM production and, to a lesser extent, a pilot development, would be 
avoided.   

The timeframe for the avoidance of these additional effects is approximately the 
next 40 years, although pressures from transport are focused within the exploration, 
appraisal and production stages of development.  The avoidance of these effects is 
judged to be permanent within the context of the SEA.  The scale of avoidance of 
effects reflects the geographic area identified as prospective for shale oil and gas, 
across the Central Belt of Scotland. 

 In summary, although the air quality of the Central Belt of Scotland will continue to 5.67
face existing pressures, the preferred policy position means that additional 
pressures on air quality which could directly result from unconventional oil and gas 
development in Scotland would be avoided. This is considered to be a minor 
positive effect. 

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  5.68
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact from fugitive and transport emissions.  
These could reduce the overall potential scale of effect from unconventional oil and 
gas development, and therefore the associated scale of effect avoided as a 
consequence of the preferred policy position.   

 The applicability and practicality of many of these additional measures would be 5.69
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. 

 Currently, there are technologies for limiting and monitoring fugitive methane 5.70
emissions following shale gas extraction and CBM.  Case studies from the US have 
demonstrated that these measures can be costly, lowering economic profitability.  
As a result, uptakes of measures for limiting emissions have been relatively low in 
the US due to the high costs of emission prevention and mitigation.  Therefore, 
developments in the US unconventional oil and gas industry are currently focussed 
on reducing the cost of sensors and other related technologies108.  However, it is 
recognised that the regulatory situation relating to emission limitations is different in 
Scotland. Potential areas of additional mitigation include: 
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 Vented emissions – gases that are being vented could be burnt rather than
dispersed into the atmosphere.  Combustion would partially reduce the
environmental impacts, because the process serves to incinerate many of the
volatile organic compounds (VOCs) and hazardous air pollutants (HAPs) that
would otherwise be released directly into the atmosphere.  It should be noted
that the combustion process would still result in adverse environmental impacts
so there is a limit to extent to which associated impacts could be reduced.

 Super emitters – A large proportion of the fugitive gas which is emitted has
been found to come from a small group of ‘super emitters’.  Although a complete
avoidance of super-emitters may be unachievable, with suitable operational
control and maintenance procedures these high emitters could largely be
eliminated.  The International Climate Fund (ICF) suggests that annual
inspections and repair would reduce emissions by 40%, quarterly inspections by
60% and monthly inspections by 80%.  If the super emitters could be brought in
line with the average, then total supply chain emissions would be reduced by
65%-87%109. Although the potential reduction in greenhouse gases achieved
through mitigation measures is likely to be considerable, there is likely to be
limited scope for further mitigation because super emitters comprise a relatively
small proportion of unconventional oil and gas wells110.  Further work is required
to understand the characteristics that cause individual sites to be a ‘super-
emitter’111.

 Leakage from decommissioned wells: Ensuring well integrity is highly
dependent upon the application of best practice standards for well design and
construction.  The risk of gas leakage (including methane) from abandoned
unconventional oil and gas wells is expected to be very low if constructed and
abandoned to comply with international standards and industry best practice.  To
further reduce potential impacts, monitoring technology can be used so that
remedial measures can be taken at an early stage.  Examples include fibre optic
sensing techniques including Fibre Bragg gratings (FBGs), Distributed
Temperature Sensing (DTS) and Distributed Acoustic Sensing (DAS).  Recent
evidence suggests that fibre optic sensing technology has existed for decades,
but most techniques are not yet mature for commercial deployment in the
unconventional oil and gas industry.  DAS has matured most rapidly, as is
currently deployed on a commercial basis for selected geophysical and flow
applications following a recent trial112.

109
 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 

greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
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 There are a number of ways to reduce the air quality impacts of increased vehicle 5.71
movements associated with unconventional oil and gas developments.  Firstly, 
transport capacity can be optimally deployed using supply chain management 
systems and ICT resources.  These measures have the potential to reduce the 
impacts on local air quality associated with vehicle movements.  Secondly, 
emissions can be reduced or avoided through the use of pipelines or the re-use of 
wastewater113.
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Table 5.1: Summary of impacts on Air 

Environmental 
impact 

Alternative 
Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing regulation 

Key areas of 
uncertainty 

Fugitive 
emissions to 
air 

Business as 
usual – shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A significant negative effect is 
identified reflecting the potential 
scale of emissions, the scale of 
development and the known 
issues with air quality in the 
Central Belt. 

There is mixed 
evidence about the 
potential level of 
fugitive emissions and 
regulatory control of 
these emissions. 

Business as 
usual– coal 
bed methane 

Minor 
Short to 
long term 

Temporary 

A minor negative effect is 
identified reflecting that CBM 
typically have low fugitive 
emissions, and the more limited 
scale of development. 

There is uncertainty 
around the potential 
scale of fugitive 
emissions for CBM and 
regulatory control of 
these emissions. 

Pilot project Minor 
Short to 
long term 

Temporary 

A negligible effect is identified 
reflecting the scale and extent of 
emissions on local air quality 
from a single pilot. 

There is mixed 
evidence about the 
potential level of 
fugitive emissions and 
regulatory control of 
these emissions. 

The location of a pilot 
is uncertain, and 
therefore the sensitivity 
of the location and 
potential impact is 
uncertain. 
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Environmental 
impact 

Alternative 
Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing regulation 

Key areas of 
uncertainty 

Preferred 
Policy 
Position 

None 
Short to 
long term 

Permanent 

A significant positive effect is 
identified reflecting the 
avoidance of significant 
negative effects. 

 

Construction 
and site traffic 
emissions 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A significant negative effect is 
identified reflecting the potential 
scale of air quality impacts from 
traffic, and the potential for 
locally significant effects. The potential for 

localised impacts 
would depend on the 
nature, scale and 
location of the 
proposed development 
including the proximity 
to sensitive 
receptors/areas. 

 

Business as 
usual– coal 
bed methane 

Minor 
Short to 
long term 

Temporary 

A minor negative effect is 
identified reflecting that CBM 
results in fewer traffic 
movements than shale oil and 
gas extraction and has a lower 
level of potential overall 
development. 

Pilot project Minor 
Short to 
long term 

Temporary 

A minor negative effect is 
identified reflecting the potential 
scale and extent of emissions 
on local air quality from traffic 
associated with a single pilot. 

Preferred 
Policy 
Position 

None 
Short to 
long term 

Permanent 

A significant positive effect is 
identified reflecting the 
avoidance of significant 
negative effects. 
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Environmental 
impact 

Alternative 
Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing regulation 

Key areas of 
uncertainty 

Cumulative 

Business as 
usual – shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A significant negative effect is 
identified from the combined 
effect of air pollution from 
fugitive emissions and from 
transport.  This is likely to be 
greatest under the KPMG high 
production scenario for shale oil 
and gas extraction 

The potential location 
of pads in proximity to 
sensitive 
receptors/areas is an 
area of uncertainty 
under all development 
scenarios. 

Business as 
usual– coal 
bed methane 

Minor 
Short to 
long term 

Temporary 

A minor negative effect is 
identified reflecting the potential 
for cumulative effects impacting 
on sensitive receptors. 

Pilot project Minor 
Short to 
long term 

Temporary 

A minor negative effect is 
identified reflecting the potential 
for cumulative effects impacting 
on sensitive receptors. 

Preferred 
Policy 
Position 

None 
Short to 
long term 

Permanent 

A significant positive effect is 
identified reflecting the 
avoidance of significant 
negative effects. 
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6 Water 

What are the environmental effects of unconventional oil and gas 

development on water? 

 Unconventional hydrocarbon extraction can both produce wastewater and consume 6.1
water resources.   

 The wastewater produced by unconventional oil and gas developments is also 6.2
referred to as ‘flowback and produced’ (FP) waters114.  The difference between 
flowback water and produced water is the time spent in the well; flowback water 
usually refers to the return of injected fluids following hydraulic fracturing, while 
produced water is formation water that is high in gas and oil115 or water produced 
due to the pumped abstraction of water directly from coal beds.  Coal bed methane 
(CBM) development generally does not require the injection of fluids or hydraulic 
fracturing116,117.   

 Unconventional oil and gas development can also consume water. Shale gas and 6.3
shale oil operations require water for the hydraulic fracturing process.  In Scotland, 
the vast majority of water is sourced from surface water resources, although the 
industry may wish to abstract groundwater for logistical reasons.   

 Coal bed methane (CBM) operations involve a dewatering process.  During this 6.4
process, the coal bed methane is extracted by pumping out the water in the 
reservoir, which decreases the water pressure, allowing the gas to detach from the 
coal reservoir and well up to the surface118.   

 The potential environmental effects of unconventional oil and gas development on 6.5
water arising from the different stages and activities associated with unconventional 
oil and gas development are identified as: 

 Direct water pollution arising from exploration, appraisal, production and 
decommissioning: 

o Water contamination caused by produced water during production; 

o Water pollution caused by flowback waters during production; 
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o Gas and fluid leakage associated with poor well construction during 
exploration, appraisal and production; 

o Aquifer cross-contamination due to poor borehole construction during 
exploration, appraisal and production; 

o Accidental releases of hazardous materials; 

o Surface spills from storage tanks; 

o Contamination that could arise from the construction and removal of 
infrastructure; 

o Leaks along the casing of poorly constructed and decommissioned 
unconventional oil and gas wells. 

 Abstraction of water for hydraulic fracturing during the exploration, appraisal and 
production stages with impacts on: 

o Water availability and supply.  

 Indirect water pollution arising from abstraction of water for hydraulic fracturing 
during the exploration, appraisal and production stages: 

o intrusion of saline water into waterbodies as a result of water extraction. 

How do these effects relate to the current pressures and trends? 

 In recent decades, significant improvements in water quality have been observed in 6.6
many rivers, canals and estuaries due to decreases in the releases of environmental 
pollutants.  Recent data119 shows that 80% of groundwaters in Scotland were at 
good status in 2016.  In addition, 62% of surface waters (rivers, lochs, and 
estuaries) were at good status or better in 2016120. Rivers across Scotland’s Central 
Belt and East Coast require further work in order to ensure that they achieve ‘good 
or better’ overall status under Scotland’s overarching target framework for 
waterbodies121.  Figure 2a and 2b, Appendix 1 illustrate the water quality across 
Scotland and the Central Belt, and illustrates that several areas of poor water quality 
coincide with the area prospective for unconventional oil and gas development.  

 Key pressures on water quality originate from human activity.  Climate change could 6.7
also affect water quality, it could extend the growing season, which could place 
additional pressures on water quality as agriculture is a key source of environmental 
pollutants122.  Changes in water availability from warmer drier summers and warmer 
wetter winters could also impact on water quality. 
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What current regulatory processes control these effects? 

 There is legislation in place to control certain impacts of unconventional oil and gas 6.8
developments on the wider water environment.  

 At the European level, the REACH Enforcement Regulations 2008123 require that all 6.9
additives in fracturing fluids that exceed the one metric tonne threshold and other 
requirements set by REACH Regulation must be registered at the European 
Chemicals Agency by the manufacturer or importer. 

 In Scotland, the Town and Country Planning (Environmental Impact Assessment) 6.10
(Scotland) Regulations 2017124 relate to the assessment of the impact of certain 
public and private projects on the environment through the planning system.125  This 
would require consideration of impacts on water quality and quantity where 
unconventional oil and gas developments are of a size and scale to require EIA. 

 In the UK, the Borehole Sites and Operations Regulations 1995126 requires 6.11
notifications to be made to HSE about the design, construction and operation of 
wells.  In addition, well operators must provide HSE with regular reports of any 
activities on the well where there is a risk of an unplanned release of fluids from the 
well.  In such circumstances, they must appoint an independent well examiner to 
undertake regular assessments of well integrity.  Under the 1995 Regulations, the 
HSE also requires that wells are designed and construction with well abandonment 
in mind (DCR Regulation 15).  During the decommissioning phase, operators must 
notify the HSE before wells are abandoned and show that the process complies with 
Oil and Gas UK guidelines and the requirements of the DCR. 

 Any unplanned release of fluids from an oil or gas well must also be reported to 6.12
HSE under Schedule 2, Part 1, Section 20 of the Reporting of Injuries, Diseases and 
Dangerous Occurrences Regulations 2013127.    

 The Control of Major Accident Hazards Regulations 2015 (COMAH)128 seek to 6.13
prevent major accidents involving dangerous substances and limit the 
consequences to the environment, including the water environment.  If COMAH 
applies, the operator will be required to identify their major hazard scenarios and 
demonstrate to the Competent Authority that they have taken control measures to 
prevent major accidents and made arrangements for mitigatory action in the event 
of an accident occurring.  The enforcement authority (HSE and SEPA) can prohibit 
operation where these measures are seriously deficient.   

123
 European Commission, 2008. Regulation (EC) No 1272/2008 on classification, labelling and packaging of 

substances and mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending 
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 If naturally occurring radioactive material (NORM) is above threshold levels set by 6.14
the Radioactive Substances Act 1993 (RSA 93)129, contaminated vessels and 
pipework must be taken to specialist clean-up facilities, where the radioactive scale 
is removed before disposal in a UK landfill.  The management of NORM containing 
wastes, including their disposal to the environment, is regulated by SEPA.  The 
disposing of produced or ‘flowback’ waters is tightly regulated in Scotland.  The 

production of „flow-back‟ fluid from hydraulic fracturing is a mining waste activity, 
relevant to The Management of Extractive Waste (Scotland) Regulations 2010.  
Disposing of produce or flowback waters will be controlled through planning 
permission for the site through an agreed waste management plan. Operators will 
need to have a waste management plan in place, and be able to demonstrate to 
planning authorities how they will store and dispose of wastes safely without 
causing pollution to the environment.130 

 Through the Water Environment (Controlled Activities) (Scotland) Regulations 2011 6.15
(CAR)131, the operator requires an appropriate authorisation for specific activities 
with the aim of preventing significant adverse impacts on the water environment.  
The following activities all require CAR authorisation: 

 the construction of the borehole;  

 the discharge of fracturing fluid to ground or surface water, including assessing 
hazards presented by fracturing fluids on a case-by-case basis; 

 ground or surface water abstractions. 

 Where the Pollution Prevention and Control (Scotland) Regulations 2012132 apply, 6.16
SEPA will require the operator to effectively manage risks to ground water 
resources. 

 Scotland’s regulatory framework comprises regulation to mitigate the risks of 6.17
surface spills of fracturing fluid i.e. caused by accidental release.  In the UK, there 
are systems in place to manage the impact of chemical spillage in the event of a 
traffic accident.  These controls would reduce, but not fully eliminate, such risks. 

 Currently, there is no specific legislation for monitoring once a Petroleum 6.18
Exploration and Development Licence (PEDL), Controlled Activities Regulations 
(CAR) licence or Pollution Prevention and Control (PPC) licence is surrendered.  
There is a need for improved baseline monitoring of environmental data to allow any 
environmental impacts to be effectively identified133.  A CAR license cannot be 
surrendered until SEPA is satisfied there is no risk to the environment. 

 Regulatory consents incorporate best practices in order to mitigate spills and 6.19
leakages.  These include using non-hazardous chemicals wherever possible, storing 
them away from surface waters and important aquifers, ensuring sites are protected 
with impermeable liners and ensuring all stores have double walls as a precaution 
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against leaks134.  In the event that surface spills or leakages occur, there is 
appropriate legislation already in place to ensure remediation135. 

 An abstraction is the removal or diversion of water from the natural water 6.20
environment, by a variety of means.  Abstractions are regulated by the Water 
Environment (Controlled Activities) (Scotland) Regulations 2011– more commonly 
known as the Controlled Activity Regulations (CAR) and requires authorisation from 
SEPA, and ensures the responsible management of water resources.136 

What stages of unconventional oil and gas development result in these 

effects, what is the nature and significance of these effects?  

Direct water pollution 
Business as usual– shale oil and gas extraction 

 Contamination caused by produced water is a potential issue associated with 6.21
unconventional oil and gas development.  Research has shown that the chemistry of 
produced water is consistent with that of water contained in coal beds at depth with 
substances including: chloride, iron, aluminium, nickel, zinc, lead and a number of 
organic compounds (benzene, xylene, and naphthalene)137.  Produced water also 
contains high brine levels, with concentrations above that of seawater138.  In some 
instances, produced water may be contaminated with naturally occurring radioactive 
materials (NORM).  NORM are present in a wide range of geological formations, 
including oil- and gas-bearing rock strata.  Produced water abstracted from coal 
seams may contain NORM.  In addition, NORM are likely to be present in 
unconventional oil and gas operations as insoluble sediments and scales that 
adhere to the surface of pipework (of both CBM developments and hydraulic 
fracturing operations)139.   

 Contamination caused by produced water could occur during the exploration, 6.22
appraisal and production stage, which together could occur over a period of 
approximately 20 years for an individual development140.  Should these effects 
occur, it is judged that the duration of these impacts is uncertain, depending on the 
type(s) of naturally occurring radioactive material(s) present, the geochemistry of the 
reservoir, the volume of water circulating through the reservoir141 and the sensitivity 
of the receiving environment. 
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 Due to the existing regulatory regime, the environmental impacts of water 6.23
contamination caused by the disposal of produced water should be minimal, unless 
there is illegal disposal of fluid.   

 Water pollution caused by ‘flowback’ water is a potential risk associated with 6.24
hydraulic fracturing development.  During the hydraulic fracturing process, water is 
injected into the shale at high pressure in order to create, or enlarge, tiny fractures 
in the rock.  Some of the water that is injected into the shale rock returns to the 
surface as ‘flowback water’142.  Typically around 25% of the water injected will return 
to the surface over a period of weeks, or potentially a few months.  ‘Flowback’ water 
is very saline and has a high mineral content – notably high levels of sodium, 
chloride, bromide and iron, as well as higher values of lead, magnesium and zinc143.  
It may also contain NORM, inorganic materials and organic matter144.   

 Water pollution caused by ‘flowback’ water could occur during the exploration, 6.25
appraisal and production stage, which together could occur over a period of 
approximately 20 years for an individual development145.  Should water pollution 
caused by ‘flowback’ water occur, it is judged that the duration of these impacts is 
uncertain, depending on the type(s) of naturally occurring radioactive material(s) 
present, the chemical composition of the hydraulic fracturing fluid, the geochemistry 
of the reservoir, the volume of water circulating through the reservoir146 and the 
sensitivity of the receiving environment. 

 There is the risk of surface water contamination if ‘flowback’ water is not treated 6.26
properly before disposal147.  Due to the existing regulatory regime, the environmental 
impacts of water contamination caused by the disposal of ‘flowback’ water should be 
minimal, unless there is illegal disposal of fluid.  It is important to note that the scale 
of these effects is likely to be greatest under the KPMG high production scenario, 
which has the highest number of pads and greatest number of wells developed per 
pad.   

 Gas and fluid leakage associated with poor well construction could have the 6.27
potential to adversely impact local water quality.  In certain circumstances, 
hydrocarbons and other well fluids can migrate out of the well and into the wider 
environment.  It has been suggested that it may also be possible for gas in the shale 
formation to escape into ground water following fracking activities.  However, the 
likelihood of widespread significant releases by this mechanism has been 
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questioned in literature, as no such releases during the hydraulic fracturing process 
have been recorded148,149. 

 Gas and fluid leakage caused by poor well construction can occur during the 6.28
exploration, appraisal and production stages and following well decommissioning.  
These effects could therefore occur over a period well in excess of 20 years.  
Should gas and fluid leakage occur, the duration of these impacts is uncertain, 
depending on the construction of the well, the nature of the geological formation in 
question and the sensitivity of the receiving environment.  The main waterbodies at 
risk from gas and fluid leakage from wells are150: 

 shallow groundwater; 

 groundwater bodies at greater depth; 

 drinking water. 

 Well integrity is important to ensure that no gas leakage occurs during the 6.29
production stage or injected fluid leakage during the injection period of the hydraulic 
fracturing operation.  Problems involving well construction, particularly well casing 
and cementing failures are the most common reported sources of water 
contamination151. 

 It is important to note that there are differences between the number of well casings, 6.30
and the extent to which these are cemented in place.  In the US, it is common to 
have two strings of casings.  At a minimum, the cement should extend above any 
exposed water or hydrocarbon bearing zones.  In some states, such as 
Pennsylvania and Texas, there is a requirement to cement casing to approximately 
75ft below any aquifers.  In the UK, standard practice is to have three strings of 
casing with at least two passing through (and thereby isolating) any freshwater 
zones.  Best practice in the UK is to cement casings all the way back to the 
surface152.  In addition, the details of local geology in Scotland remain unclear – 
making it difficult to draw any conclusions regarding the scale of any potential 
impacts153.  As a result, findings drawn from U.S. case studies cannot be assumed to 
represent the Scottish situation due to differences in regulatory regimes as well as 
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contrasts in geology.  Therefore, there is uncertainty as to the extent to which result 
from US case studies could apply in Scotland154.   

 Another key issue is aquifer cross-contamination due to poor borehole 6.31
construction, particularly in the cased and cemented zone of a borehole.  
Movements of pollutants that depend on geological and hydrogeological conditions 
may result in the rise and the lateral spreading through geological strata via an 
aquifer155.  This is especially true in the shallower subsurface, where such leaks 
could potentially contaminate freshwater aquifers156.  

 Aquifer cross-contamination due to poor borehole construction can occur during the 6.32
exploration, appraisal and production stage.  These stages together could occur 
over a period of approximately 20 years for an individual development.  Should 
aquifer cross-contamination occur, it is judged that these effects would be 
effectively permanent, although it is recognised that over a long timescale, these 
effects can be reversed.  The duration of these impacts is uncertain, depending on 
the construction of the borehole and the nature of the geological formation in 
question, the nature of the hydrology near the cased and cemented zone of a 
borehole, the structure of the (sub)surface and the sensitivity of the receiving 
environment. 

 The risk of direct migration of methane or other components from the 6.33
unconventional oil and gas well to aquifers is judged to be minimal, and only 
considered significant if fracking affects the insulating qualities of wells.  Due to 
existing legislation for well construction and design, these risks are minimised but 
remain a point of concern157. 

 Surface water contamination caused by accidental releases of hazardous 6.34
materials and wastewater spills during transportation.  Truck accidents could 
potentially lead to chemical or wastewater spills which could include fracturing fluid, 
additives, ‘flowback’ water and/or produced water158.  In the event of an accidental 
spill, fluids can run off into surface water and seep into groundwater159. 

 Surface water contamination caused by accidental releases of hazardous materials 6.35
and wastewater spills during transportation can occur during the production and 
decommissioning stage, which together could occur over a period of approximately 
20 years.  Should surface water contamination occur, it is judged that the duration 
of these effects is uncertain, depending on the type of material spilled, the volume 
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of material spilled, and the proximity of the spill to surface waters and other sensitive 
systems160. 

 There is regulation to mitigate the risk of accidental releases of hazardous materials, 6.36
and therefore the environmental impacts of water contamination from these should 
be minimal.  This risk increases under the higher production scenarios.  The 
likelihood of pollution incidents that contaminate surface water increases as the 
number of drilling sites increases161.  Therefore, the scale of these effects is likely to 
be greatest under the KPMG high production scenario and lower for the central and 
low scenarios.   

 Surface water spills from storage tanks could have the potential to adversely 6.37
impact upon water quality.  These spills include fluids and chemicals used in the 
unconventional oil and gas process, or produced water and ‘flowback’ water162.  For 
instance, the water injected into the shale rock during the hydraulic fracturing 
process contains several substances.  Typically, water injected into the shale rock 
during the hydraulic fracturing process contains proportions of sand (5%) and 
chemicals (1%)163.   

 Surface spills from storage tanks can occur during the exploration, appraisal and 6.38
production stage.  These stages together could occur over a period of approximately 
20 years for an individual development.  Should surface spills from storage tanks 
occur, it is judged that the duration of effects would be temporary, depending on 
the frequency of spills, the type of material spilled, the volume of material spilled, 
and the proximity of the spill to surface waters and other sensitive systems164. 

 There is regulation to mitigate the risk of accidental releases of hazardous materials, 6.39
and therefore the environmental impacts of water contamination from these should 
be minimal.  This risk increases under the higher production scenarios.  The 
likelihood of pollution incidents that contaminate surface water increases as the 
number of drilling sites increases165.  Therefore, the scale of these effects is likely to 
be greatest under the KPMG high production scenario and lower for the central and 
low KPMG scenarios.   

 Another risk is related to contamination that could arise from the construction 6.40
and removal of infrastructure – particularly that which could link between different 
boreholes across the drilling area166. 
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 Boreholes are drilled for core sampling and for extracting oil, gas and water.  The 6.41
effects of borehole construction could occur during exploration, appraisal and 
production. 

 Poorly constructed and decommissioned oil and gas wells can develop leaks along 6.42
the casing after production has ceased.  Such leaks often take years to unfold after 
decommissioning, allowing hydrocarbons and other well fluids to eventually migrate 
out of the well and into the environment.  During the decommissioning stage, there 
is also the risk of leaks in tanks and pipework which could potentially contaminate 
the ground167. 

 Leaks from decommissioned wells can occur during the decommissioning stage, 6.43
which usually occurs over a period of 2-5 years, however, leaks often take years to 
unfold after decommissioning.  Should leaks occur, it is judged that these effects 
would be effectively permanent, depending on the nature of the water environment 
and geological structures surrounding the well, and the construction of the well.   

 The scale of these effects on the water environment is likely to be greatest under 6.44
the KPMG high production scenario, which has the highest number of pads and 
greatest number of wells developed per pad.  These effects are likely to be lower for 
the central and low KPMG scenarios.   

 Taking account of the existing regulatory framework, it is judged that the potential 6.45
impacts of direct water pollution occurring as a result of poor well construction and 
well leakage in decommissioned wells may result in minor negative uncertain 
effects.   

 It is judged that the potential impacts of direct water pollution from all of the above 6.46
sources may result in a cumulative potential significant negative but uncertain 
effect. 

Business as usual – CBM 

 The effects in terms of direct water pollution for shale oil and gas extraction are 6.47
broadly similar for CBM.  Based on this conclusion the potential effects on the water 
environment are also judged to be significant negative. 

Pilot project 

 The effects of a pilot project on the water environment could vary significantly, 6.48
depending on its location.  Compared to the ‘Business as usual’ alternative, the 
development of a single pilot location would reduce the area over which the effects 
on the water environment may occur.  The risk of direct impacts on the water 
environment is judged to be significant in areas of high sensitivity to water pollution. 
This includes resources which rely on high water quality such as biodiversity. 

 The rural pilot is assumed to be in an area of higher water quality, although its 6.49
connectivity to sensitive areas is not specified.  Therefore potentially significant 
negative effects on local water quality have been identified. 

 Compared to a rural pilot which is assumed to be in an area of higher water quality, 6.50
the effect of water pollution may be greater in the semi urban pilot area which is 
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assumed to be in an area of moderate water quality and has direct pathways to an 
area of international biodiversity importance, and a secondary significant negative 
effect is identified, reflecting the impacts on the internationally important biodiversity 
site.  The urban fringe pilot area is assumed to be in an area of poor water quality 
and the development will add to existing water quality issues, and a minor negative 
effect is identified. 

Preferred policy position 

 The preferred policy position means that adverse impacts of direct water pollution 6.51
on water quality from shale oil and gas production (greatest for the KPMG high 
production scenario, and less for the central and low scenarios), CBM production 
and a pilot development, would be avoided.   

 This is considered to be a significant positive effect. 6.52

Water abstraction and supply and indirect water pollution arising from 
abstraction 

Business as usual– shale oil and gas 

 Water is typically the main component in hydraulic fracturing fluids.  During large-6.53
scale shale gas extraction, large quantities of fracking fluids may be required.  In 
some locations, this has been recorded as resulting in shortages of local water 
supplies e.g. for drinking water and agriculture168.  The impacts of climate change 
may further exacerbate this problem169.  Surface water and groundwater abstraction 
associated with unconventional oil and gas developments also has the potential to 
lead to the intrusion of saline water into non-saline groundwater170.   

 Due to the regulatory control of water abstraction by SEPA, it is assumed that levels 6.54
of abstraction would be controlled within environmental limits in order to maintain 
the quality of the local water environment.  Should uncontrolled abstraction occur, 
this could result in significant negative effects on the local water environment171.  
Under the KPMG high scenario, the requirement for water would be greatest due to 
the high number of wells, and the cumulative effect of this could result in competing 
demand for water within a local area.  This could impact on the local availability of 
water and the ecological status of waterbodies.  Although there is potential risk of 
uncontrolled abstraction, this is viewed as low.  Therefore, in light of the regulatory 
control provided by SEPA, adverse impacts from abstraction are judged to be 
negligible. 
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https://publications.tno.nl/publication/34618831/wHLFqd/TNO-2014-R10919-Ef.pdf
http://www.mace.manchester.ac.uk/media/eps/schoolofmechanicalaerospaceandcivilengineering/newsandevents/news/research/pdfs2011/shale-gas-threat-report.pdf
http://www.mace.manchester.ac.uk/media/eps/schoolofmechanicalaerospaceandcivilengineering/newsandevents/news/research/pdfs2011/shale-gas-threat-report.pdf
http://www.gov.scot/Resource/0045/00456579.pdf
https://www.sepa.org.uk/media/139706/unconventional_gas_guidance.pdf
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Business as usual– CBM 

 CBM extraction uses a dewatering process, and where hydraulic fracturing is not 6.55
required for extraction, does not require water.  However, the CBM dewatering 
processes which remove groundwater can result in the intrusion of saline water into 
waterbodies.  This can occur during the exploration, appraisal and production stage, 
which could occur over a period of approximately 20 years.  It is judged that the 
impacts would be effectively permanent, although it is recognised that over a long 
timescale, these effects can be reversed.  However, this largely depends on the 
nature of the geological processes and interactions between rocks, the nature of the 
surrounding water environment and the sensitivity of the receiving environment.  
The areas at highest risk of saltwater intrusion include172: 

 close to the coast; 

 where there is a low to moderate slope; 

 on peninsulas or in areas with a limited source area for groundwater recharge; 

 where there is a high density of wells; 

 where there are high rates of pumping from a single well or from multiple wells in 
a coastal area; 

 where the static (non-pumping) groundwater level is at or below sea level. 

 The intrusion of saline water into waterbodies could impact on water quality with 6.56
locally significant effects.  Secondary effects from salinisation may occur in relation 
to soil quality, biodiversity and material assets.  The regulatory control provided by 
SEPA should ensure that these impacts are negligible. 

Pilot 

 Should uncontrolled abstraction take place, this could result in locally significant 6.57
effects on water quality and availability.  Compared to a rural pilot which is assumed 
to be in an area of higher water quality, the effect may be greater in a semi urban 
pilot area which is assumed to be in an area of moderate water quality and has 
direct pathways to an area of international biodiversity importance, and a secondary 
negative effect could occur, reflecting the impacts on the internationally important 
biodiversity site.  The effect may also be greater in an urban fringe pilot area which 
is assumed to be in an area of poor water quality.  Reflecting the regulatory control 
provided by SEPA a negligible effect is identified. 

Preferred policy position 

 The environmental effects of the preferred policy position are the avoidance of the 6.58
risk of effects resulting from water shortages caused by uncontrolled abstraction of 
water and impacts on water quality resulting from uncontrolled abstraction.  This risk 
is however acknowledged as low, and the overall effect is judged to be negligible. 

                                    
172

 Government of British Columbia, 2016. Best Practices for Prevention of Saltwater Intrusion. Available at: 
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-
wells/saltwaterintrusion_factsheet_flnro_web.pdf   

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-wells/saltwaterintrusion_factsheet_flnro_web.pdf
https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/water-wells/saltwaterintrusion_factsheet_flnro_web.pdf
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Cumulative, secondary and synergistic effects 
 
Business as usual– shale oil and gas 

 The cumulative effects on the water environment from shale oil and gas extraction 6.59
include the risk of direct water pollution, the risk of reduced water flow arising from 
water abstraction, and the secondary effect of indirect water pollution resulting from 
saline intrusion following water abstraction.  Reflecting the potential scale of 
development under the KPMG scenarios, significant negative cumulative effects 
are identified for the water environment.  The effects of reduced water levels as a 
result of abstraction could also result in negative synergy as a result of further 
exacerbation of the effects of direct water pollution as a result of reduced dilution of 
pollutants. Secondary effects from salinisation may occur in relation to soil quality, 
biodiversity and material assets.  Impacts on soil quality and biodiversity could result 
in significant negative effects. 

Business as usual- CBM 

 The impacts described above could also occur in relation to CBM, but over a smaller 6.60
area, reflecting the development of two CBM pads.  Minor negative effects are 
identified. 

Pilot 

 Secondary effects from salinisation may result in effects with greater significance on 6.61
resources such as soil, biodiversity and material assets, and potential locally 
significant effects could occur, with minor negative effects identified overall. 

Preferred policy position 

 The timeframe for the avoidance of these additional effects is approximately the 6.62
next 40 years reflecting the timescale of unconventional oil and gas development 
described in the KPMG scenarios.  The avoidance of these effects is judged to be 
permanent within the context of the SEA.  The scale of avoidance of effects reflects 
the geographic area identified as prospective for shale oil and gas, across the 
Central Belt of Scotland. 

 The preferred policy position means that adverse impacts on the water environment 6.63
associated with shale oil and gas production (greatest for the KPMG high production 
scenario, and less for the central and low scenarios), CBM production and, to a 
lesser extent, a pilot development, would be avoided.   

 In conclusion, although the water environment of the Central Belt of Scotland will 6.64
continue to face existing pressures, the preferred policy position means that 
additional pressures on water which could directly result from unconventional oil 
and gas development in Scotland would be avoided. This is considered to be a 
significant positive effect. 

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  6.65
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on the water environment.  These could 
reduce the overall potential scale of effect from unconventional oil and gas 
development, and therefore the associated scale of effect avoided as a 
consequence of the preferred policy position.   
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 The applicability and practicality of many of these additional measures will be 6.66
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. 

 The evidence base includes information on a number of processes which could be 6.67
implemented to reduce the scale of impact on the water environment. The 
implementation of these measures would reduce the overall scale of adverse effects 
avoided. 

 Potential measures include: 6.68

 Contamination caused by produced water and flowback water – there are a 6.69
number of feasible ways to process flowback and produced (FP) water: 

 Through the treatment of the wastewater so that it can be returned (back) to 
the environment.  For instance, a crystallisation plant was recently 
commissioned in Pennsylvania (US) that is able to convert wastewater into 
water that meets current standards for water discharge in the US.  The salt that 
is extracted during the process can also be used as road salt.  The 
crystallisation plant in Pennsylvania is the first of its kind, and is more efficient 
economically and environmentally compared to more conventional wastewater 
treatment plants.  Efforts are currently undertaken to further refine existing 
techniques or invent new approaches to fully or partially reuse wastewater. 

 Injection of the wastewater into an empty gas field. 

 Reuse of wastewater in subsequent fracking activities. 

 In addition, there are various substitutes that can be used to (partially) replace water 6.70
in hydraulic fracturing fluids – carbon dioxide, LPG and/or propane being the most 
commonly used substances in the US and Canada.  However, it is recognised that 
alternative substances have their respective disadvantages.  For instance, they are 
often harmful or hazardous by nature (e.g. LPG) and their effect and risk is 
insufficiently known as nearly all alternative substances are hardly used or at the 
experimental stage.173   

 Gas and fluid leakage associated with poor well construction – ensuring well 6.71
integrity is highly dependent upon the application of best practice standards for well 
design and construction.  In addition, a significant reduction in risks can be achieved 
by using monitoring technology so that remedial measures can be taken at an early 
stage.  Examples include fibre optic sensing techniques including Fibre Bragg 
gratings (FBGs), Distributed Temperature Sensing (DTS) and Distributed Acoustic 
Sensing (DAS).  Recent evidence suggests that fibre optic sensing technology has 
existed for decades, but most techniques are not yet mature for commercial 
deployment in the unconventional oil and gas industry.  DAS has matured most 
rapidly, as is currently deployed on a commercial basis for selected geophysical and 
flow applications following a recent trial174. 

 Aquifer cross contamination – further development of high resolution sensors for 6.72
monitoring could be used to prevent or reduce methane migration to aquifers.   
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 TNO, 2015. Inventory of technologies and developments for reducing (residual) risks in shale gas 
extraction. Available at: https://publications.tno.nl/publication/34618831/wHLFqd/TNO-2014-R10919-Ef.pdf 
174

 Lumens, 2014. Fibre-optic sensing for application in oil and gas wells Eindhoven: Technische Universiteit 
Eindhoven. Available at: https://pure.tue.nl/ws/files/3823460/769555.pdf  

https://publications.tno.nl/publication/34618831/wHLFqd/TNO-2014-R10919-Ef.pdf
https://pure.tue.nl/ws/files/3823460/769555.pdf
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 Accidental releases of hazardous materials – increased traffic safety measures 6.73
could help to reduce the number of vehicles carrying hazardous substances getting 
involved in traffic accidents. 

 Surface spills – geotextiles and geo-synthetics can be used on surfaces to reduce 6.74
the risk of surface water pollution.  It is important to note that geotextiles and geo-
synthetics are already available, but are not yet widely used.   

 Borehole leaks – there are other ways to mitigate or limit the effects caused by the 6.75
contamination of fracking fluids; the advancement of alternative hydraulic fracturing 
and drilling techniques may increase the efficiency of the hydraulic fracturing 
process so that the use of hazardous chemicals can be reduced or avoided.   
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Table 6.1: Summary of effects on Water 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect 
may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Direct pollution Business as 
usual– shale 
oil and gas 
extraction 

Major Short to 
long term 

Permanent A significant negative 
effect is identified reflecting 
the range of potential 
sources of direct water 
pollution. 

Areas of uncertainty 
include the potential 
level of contamination 
by different pollutants, 
and the likelihood of 
contamination from 
different sources. Business as 

usual– coal 
bed methane 
extraction 

Minor Short to 
long term 

Permanent A significant negative 
effect is identified reflecting 
the range of potential 
sources of direct water 
pollution. 

Pilot project Low Short to 
long term 

Permanent A significant negative 
effect is identified for rural 
and semi urban pilots, with 
a minor negative effect on 
the urban fringe pilot. 

Preferred 
policy position 

None Short to 
long term 

Permanent A significant positive 
effect is identified reflecting 
the avoidance of significant 
negative effects. 

 

Water abstraction 
and supply, and 
indirect water 
pollution from 

Business as 
usual– shale 
oil and gas 

Major Short to 
long term 

Permanent A negligible effect is 
identified reflecting the 
regulatory control provided 

Occurrence of 
uncontrolled 
abstraction 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect 
may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

abstraction extraction by SEPA. 

 Business as 
usual– coal 
bed methane 
extraction 

Minor Short to 
long term 

Permanent A negligible effect is 
identified reflecting the 
regulatory control provided 
by SEPA. 

 

 Pilot project Minor Short to 
long term 

Permanent A negligible effect is 
identified reflecting the 
regulatory control provided 
by SEPA. 

 

 Preferred 
policy position 

None Short to 
long term 

Permanent A negligible effect is 
identified reflecting the 
avoidance of negligible 
effects. 

 

Cumulative effects Business as 
usual– shale 
oil and gas 
extraction 

Major Short to 
long term 

Permanent Significant negative 
cumulative effects are 
identified for the water 
environment reflecting the 
potential scale of 
development under the 
KPMG scenarios. 

 

 Business as 
usual– coal 
bed methane 

Minor Short to 
long term 

Permanent Minor negative effects are 
identified reflecting the 
scale of development over 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect 
may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

extraction a smaller area 

 Pilot project Minor Short to 
long term 

Permanent Minor negative effects are 
identified overall.   
Salinisation may result in 
effects with greater 
significance on resources 
such as soil, biodiversity 
and material assets, and 
potential locally significant 
effects could occur. 

 

 Preferred 
policy position 

None Short to 
long term 

Permanent A significant positive 
effect is identified reflecting 
the avoidance of significant 
negative effects. 
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7 Soil 

What are the environmental effects of unconventional oil and gas 

development on soil? 

 The environmental effects of unconventional oil and gas development on soil are 7.1
identified as: 

 Ground contamination caused by: 

o flowback fluids associated with hydraulic fracturing; 

o leaks from surface installations (e.g. tanks and pipework); 

o saline intrusion. 

 Soil sealing resulting from construction of the well pad and access roads; 

 Greenhouse gas emissions associated with land-use change (the greenhouse 
gas emissions are assessed under climatic factors). 

How do these effects relate to the current pressures and trends? 

 The most important pressures affecting soil are climate change and changes in land 7.2
use and land management practices.175  According to the most recent State of Soil 
Report176 it is acknowledged that there is a lack of systematic Scottish soil data and 
significant gaps remain in relation to the potential threats that unconventional oil and 
gas developments could impose on Scotland’s soils.  Gaps include: 

 data on the extent and nature of soil contamination is limited; 

 there is no systemic data collection to capture the extent and the quality of land 
being sealed; 

 relatively little is known about the state and trend of Scotland’s soil biodiversity 
except for a few protected soil-dwelling species. 

 There is some evidence that some contaminant inputs and their impacts are 7.3
reducing, for example from atmospheric acid deposition. However, many other 
potential soil contaminants such as organic chemicals are not routinely measured.  
This, alongside changes in land management practices has the potential to impact 
on soil biodiversity. 

 The distribution of best and most versatile agricultural land is illustrated in Figure 7a 7.4
and 7b, and the distribution of high carbon soils is illustrated in Figure 8a and 8b, 
Appendix 1.  These show there are areas of both of these important soil types 
distributed across the Midland Valley, within the areas of potential unconventional oil 

                                    
175

Scottish Government (2011) The State of Scotland’s soil report.  Available at:  
https://www.sepa.org.uk/media/138741/state-of-soil-report-final.pdf 
176

 Dobbie, K.E., Bruneau, P.M.C and Towers, W. (eds), 2011. The State of Scotland’s Soil – Natural 
Scotland. Available at: https://www.sepa.org.uk/media/138741/state-of-soil-report-final.pdf  

https://www.sepa.org.uk/media/138741/state-of-soil-report-final.pdf
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and gas development. Best and most versatile land is important in relation to 
agricultural production and high carbon soils are important carbon sinks and are 
also important for biodiversity. 

What current regulatory processes control these effects? 

 There is legislation in place to control certain impacts of unconventional oil and gas 7.5
developments on the wider water environment, which result in secondary effects on 
soil.  These include the Water Environment (Controlled Activities) (Scotland) 
Regulations 2011 and Pollution Prevention, Control (Scotland) Regulations 2012177 
and Environmental Liability (Scotland) Regulations 2009178.  Scotland’s regulatory 
framework comprises regulation to mitigate the risks of surface spills of fracturing 
fluid i.e. caused by accidental release.  It is important to note that these controls 
would reduce, but not fully eliminate, such risks. 

 Furthermore, the Town and Country Planning (Environmental Impact Assessment) 7.6
(Scotland) Regulations 2017179 relate to the assessment of the impact of certain 
public and private projects on the environment through the planning system.180  This 
would require consideration of impacts on soil quality where unconventional oil and 
gas developments are of a size and scale to require EIA. 

 The Management of Extractive Waste (Scotland) Regulations 2010181 requires that 7.7
extractive waste will be managed without using processes or methods which could 
adversely impact upon soil quality. 

 Authorisation by SEPA under the Radioactive Substances Act 1993182 (RSA) is 7.8
required if activities include the disposal of water, sediments or scales returning to 
the surface which contain naturally occurring radioactive materials and are above a 
certain threshold defined in the Act.  If granted by SEPA, the RSA authorisation puts 
conditions and limitations on the accumulation and disposal of the produced and 
flowback waters and solids produced. 

 Workplace exposure to harmful substances is regulated under the Control of 7.9
Substances Hazardous to Health Regulations 2002 (COSHH)183 by HSE. Under 
COSHH, assessment and control of the hazard posed by fluids containing 
chemicals that may be harmful to worker health is required, therefore it may also, 
indirectly, contribute to providing some protection measures against soil 
contamination. 

 In the event of land contamination, remediation can be required by SEPA under the 7.10
environmental permitting system.  If remediation does not otherwise occur it is 

177
 The Pollution Prevention and Control (Scotland) Regulations 2012 (Scottish Statutory Instrument 2012 

No. 360) 
178

 The Environmental Liability (Scotland) Regulations 2009 (Scottish Statutory Instrument 2009 No. 266) 
179

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2017 
(Scottish Statutory Instrument 2017 No. 102) 
180

 Historic Environment Scotland, Assessing Impacts on the historic environment.  
181

 The Management of Extractive Waste (Scotland) Regulations 2010 (Scottish Statutory Instrument 2010 
No. 60) 
182

 The Radioactive Substances Act 1993 (1993 c.12) 
183

 The Control of Substances Hazardous to Health Regulations 2002 (2002 No. 2677) 
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regulated by the Environmental Protection Act 1990184 Part IIA and the 
Contaminated Land (Scotland) Regulations 2000185.  Local authorities are 
responsible for identifying and securing remediation of contaminated land. 

 Due to the existing regulatory regime, the environmental impacts of ground 7.11
contamination from flowback waters should be minimal, unless there is illegal 
disposal of fluid. There is regulation to mitigate the risk of surface spills of fracturing 
fluids, and therefore the environmental impacts of soil contamination from these 
should be minimal.  However, the proximity of potential unconventional oil and gas 
development sites to sensitive receptors means that the potential impacts of these 
limited effects could be more significant. 

 The planning system controls development and the protection of soils and reduction 7.12
in carbon emissions is embedded in the national policy framework. Nevertheless, 
were UOG to go ahead, negative effects could occur. 

What stages of unconventional oil and gas development result in these 

effects, what is the nature and significance of these effects?  

Ground contamination 
Business as usual– shale oil and gas extraction 

 Ground contamination from flowback fluids can occur during the exploration, 7.13
appraisal and production stages of unconventional oil and gas development, which 
together could occur over a period of approximately 20 - 30 years for an individual 
development.   

 Surface leaks from decommissioned wells can occur during the decommissioning 7.14
and abandonment stage of development, which may occur over a period of 2 – 5 
years for an individual development 

 Surface spills from surface installations can occur during the exploration, appraisal 7.15
and production stages of development, which may only occur over a period of 
approximately 20 years for an individual development.   

 Should ground contamination or surface spills occur, it is judged that the nature of 7.16
these effects would be temporary, the scale and duration of these impacts is 
uncertain, depending on the nature of the contamination, the extent of 
contamination, and the sensitivity of the receiving environment.  Contamination of 
soils which affects water supply for consumption or farmland soils could impact on 
human health, and all emissions into the wider environment could impact on 
biodiversity, flora and fauna (covered under the section on ‘biodiversity, flora and 
fauna’). 

 The scale of these effects is likely to be greatest under the KPMG high production 7.17
scenario, which has the highest number of pads and greatest number of wells 
developed per pad.  This larger number of developments increases the risk of 
ground contamination and surface spills. There is regulation to mitigate the risk of 
accidental release of hazardous materials and therefore a minor negative but 

                                    
184

 Environmental Protection Act 1990 (1990 c. 43) 
185

 The Contaminated Land (Scotland) Regulations 2000 (as amended) (Scottish Statutory Instrument 2000 
No. 178) 
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uncertain effect is identified.  These effects are likely to be lower for the central and 
low KPMG scenarios.   

Business as usual- CBM 

 The nature and timescale of impacts on soil from ground contamination arising from 7.18
CBM are similar to those described above.  The scale of effect is limited to impacts 
arising from the development of two pads and 30 wells.  Impacts on soil will reflect 
the sensitivity of the receiving environment, and in light of the regulatory controls the 
effects on soil quality are judged to be negligible but uncertain. 

Pilot project 

 The significance of effects of ground contamination related to a pilot project will 7.19
depend upon the sensitivity of the receiving environment.  Impacts on soil quality for 
each the three potential pilot locations could impact on soil biodiversity and 
functionality.  Similar to CBM, the scale of effects is limited to the area of a single 
pad and an unknown number of wells.  Therefore the effects on soil quality of all 
three pilot locations are judged to be negligible but uncertain. 

Preferred policy position 

 The preferred policy position means that potential soil contamination associated with 7.20
unconventional oil and gas development in Scotland would be avoided.  

 This is considered to be a minor positive effect. 7.21

Soil sealing 
Business as usual- shale oil and gas extraction 

 Soil sealing occurs during exploration, the development of the pad, and production, 7.22
where further wells may be developed with additional surface infrastructure.  The 
effect of soil sealing from an individual unconventional oil and gas development will 
be for the duration of approximately 20 - 30 years, but will be temporary, as the 
majority of surface infrastructure is removed during decommissioning, and the site 
restored to original condition. However the extent to which the soil returns to its 
original function is uncertain.  Soil sealing also impacts on flood risk, and this is 
covered under the section on ‘Water’. 

 For each of the KPMG shale oil and gas extraction scenarios the scale of effect from 7.23
each scenario is greatest under the high production scenario, where the highest 
number of pads would be developed, leading to soil sealing over a larger area.  This 
would result in the sealing of approximately 24ha186 for the high scenario, 16ha for 
the central scenario and 8ha for the low scenario187.  All of the areas indicated are 
excluding any additional land area required for access roads, pipes etc. and are 
therefore presented as conservative estimates. 

7.24 Even under the KPMG high scenario, the area of land lost to soil sealing is 
insignificant compared to the areas of land being brought forward for other types of 

186
 For comparison the Alloa West Business Park allocated in the Clackmannanshire Local Plan (2015) p. 

117 covers an area of 53.48ha, Sauchie West housing allocation p. 122 covers an area of 52.81ha. 
Available at: http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-
ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-
848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf  
187

Based on the assumption that an average well pad is the area of a football pitch (8,000m
2
) each KPMG

scenario is therefore the (number of pads x 8,000), plus the area of 2 CBM pads at 16,000m
2
.

http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf
http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf
http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf
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development within the relevant local plan areas.   The potential location in areas of 
existing flood risk means that effects of soil sealing under all of the KPMG scenarios 
is judged to be minor negative uncertain.   

Business as usual- CBM 

 The nature of the effect of soil sealing is similar for both shale oil and gas extraction 7.25
and CBM.  The scale of the effect for CBM reflects the potential development of two 
pads of a total area of approximately 1.6ha. 

 The overall scale of effect on soil sealing for CBM is identified as negligible.   7.26

Pilot project 

 Reflecting the above conclusions, the scale of soil sealing from an individual pad for 7.27
a pilot project, in any of the three potential locations is judged to be negligible. 

Preferred policy position 

 The preferred policy position means that potential soil sealing associated with 7.28
unconventional oil and gas development in Scotland would be avoided.   

 This is considered to be a minor positive effect. 7.29

Cumulative, synergistic and secondary effects 
Business as usual– shale oil and gas extraction 

 There is some degree of uncertainty over the extent of current threats to soil.  The 7.30
range of impacts on soil arising from shale oil and gas extraction includes minor 
negative effects from ground contamination and significant negative but uncertain 
effects of greenhouse gas emissions from land use change (assessed under 
climatic factors).  These are not identified to have cumulative effects on the soil 
resource due to their different impact pathways in terms of soil quality and the 
contribution of soil to greenhouse gas emissions. 

Business as usual- CBM 

 No cumulative effects are identified reflecting the negligible effects identified for all 7.31
impacts on soil from the development of CBM. 

Pilot project 

 No cumulative effects are identified reflecting the negligible effects identified for all 7.32
impacts on soil from the development of a pilot in the three theoretical locations. 

Preferred policy position 

 The environmental impact of the Scottish Government’s preferred policy position on 7.33
the development of unconventional oil and gas in Scotland is relative to the baseline 
which assumes the development of unconventional oil and gas.  The timeframe for 
the avoidance of these additional effects is approximately the next 40 years.  The 
avoidance of these effects is judged to be permanent within the context of the SEA.  
The scale of avoidance of effects reflects the geographic area identified as 
prospective for shale oil and gas, across the Central Belt of Scotland.  

 The effect is judged to be minor positive in relation to soil quality, reflecting the 7.34
avoidance of any adverse effects on soil from unconventional oil and gas 
development.   
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 In conclusion, although the soils of the Central Belt of Scotland will continue to face 7.35
existing pressures, the preferred policy position means that additional pressures on 
the soil resource which would result from unconventional oil and gas development 
are avoided.  This includes the potential impact on high carbon soils, soil sealing in 
flood risk areas and the proximity of the area of potential development to sensitive 
receptors (see Water, Population and Human Health, Biodiversity flora and fauna). 
The effect is judged to be minor positive in relation to soil quality, reflecting the 
avoidance of any adverse effects on soil from unconventional oil and gas 
development.   

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  7.36
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on soils.  These could reduce the overall 
potential scale of effect from unconventional oil and gas development, and therefore 
the associated scale of effect avoided as a consequence of the preferred policy 
position.   

 The applicability and practicality of many of these additional measures will be 7.37
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. 

 Potential measures include: 7.38

 Ground contamination – many of the water mitigation measures could help to 7.39
protect soils, and reduce or avoid ground contamination.  These include the use of 
geotextiles and geo-synthetics, the use of biodegradable fracking fluids, the 
(optimised) treatment of flowback and produced water through mobile units or at 
central facilities, and the use of advanced monitoring technologies (e.g. DTS and 
DAS).  Other mitigatory measures include careful soil stripping, storage, and 
restoration in accordance with best practice.  Furthermore, contingency planning to 
deal with accidental spillages and contamination of soil is likely to significantly 
reduce the potential impacts on soil quality and quantity associated with 
unconventional oil and gas developments. 

 Greenhouse gas emissions associated with land use change – avoiding 7.40
development on high carbon soils is likely to have positive effects in terms of 
reducing greenhouse gas emissions associated with land use change. 

 Soil sealing resulting from construction of the well pad and access road – 7.41
mitigating the effects of soil sealing can be achieved by using permeable materials 
that reduce water runoff and allow more rain water to infiltrate through the 
underlying soils.  This could help to lower water treatment costs and reduces the 
risk of flooding and water erosion.  Furthermore, impacts on soil quality could be 
reduced or potentially avoided if the works would be undertaken in suitable weather 
conditions to prevent soil damage i.e. avoiding periods of high rainfall.   
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Table 7.1: Summary of effects on soils  

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of uncertainty 

Ground 
contamination 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A minor negative effect 
is identified. These 
effects are likely to be 
lower for the central and 
low KPMG scenarios.   

 

There is regulation to 
mitigate the risk of 
accidental release of 
hazardous materials, 
however there is a risk of 
ground contamination and 
surface spills. A larger 
number of developments 
increases the risk of 
ground contamination and 
surface spills. 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 

A negligible effect is 
identified reflecting that 
the scale of effects is 
limited to the 
development of two pads 
and 30 wells. 

There is regulation to 
mitigate the risk of 
accidental release of 
hazardous materials, 
however there is a risk of 
ground contamination and 
surface spills. 

Pilot project Minor 
Short to 
long term 

Temporary 

A negligible effect is 
identified reflecting that 
the scale of effects is 
limited to the area of a 
single pad and an 
unknown number of 
wells 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 
A minor positive effect 
is identified reflecting the 
avoidance of minor 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of uncertainty 

negative effects. 

Soil sealing 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A minor negative effect 
is identified reflecting 
that  the area of land lost 
to soil sealing is 
insignificant compared to 
the areas of land being 
brought forward for other 
types of development 
within the relevant local 
plan areas. 

The potential location in 
areas of existing flood risk 
means there is uncertainty 
over impacts on soil 
sealing. 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 
 A negligible effect is 
identified reflecting the 
scale of development. 

Pilot project Minor 
Short to 
long term 

Temporary 
 A negligible effect is 
identified reflecting the 
scale of development. 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 

 

Cumulative 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

None due to the different 
impact pathways in 
terms of soil quality and 
the contribution of soil to 
greenhouse gas 
emissions. 

There is uncertainty over 
the extent of current 
threats to soil. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of uncertainty 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 

None due to negligible 
effects identified for all 
impacts on soil from the 
development of CBM. 

 

Pilot project Minor 
Short to 
long term 

Temporary 

None due to 
the negligible effects 
identified for all impacts 
on soil from the 
development of a pilot in 
the three theoretical 
locations. 

 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

None reflecting the 
avoidance of no 
identified cumulative 
effects. 
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8 Climatic factors 

What are the environmental effects of the unconventional oil and gas 

development on climatic factors? 

 The environmental effects of unconventional oil and gas development on climatic 8.1
factors are identified as: 

 Direct greenhouse gas emissions associated with:  

o Direct release of produced gas to the atmosphere (from controlled venting 
during exploration, appraisal or production), or venting of fugitive emissions, i.e. 
leakage throughout the exploration, appraisal, production or decommissioning 
stages: 

 ‘Super-emitters’ have been identified as a key source of GHG emissions 
where a small number of installations have unchecked methane leaks for 
extended periods. 

 Sub-surface leakage from failure of decommissioned wells resulting in 
carbon dioxide and methane emissions. 

o The combustion of produced gas as part of controlled flaring or to power onsite 
machinery. 

o The combustion of other fuels to power onsite machinery or to transport 
equipment and materials to and from the site during exploration, appraisal and 
production. 

 Indirect greenhouse gas emissions which arise as a consequence of exploration 
and production activities e.g. development on high carbon soils, emissions 
embedded in the sourcing of materials and fuels and waste treatment and 
disposal. 

 The processing and use of unconventional oil and gas products188. 

How do these effects relate to the current pressures and trends? 

 Scotland is making good progress towards a low carbon society.  Recent data189 8.2
shows the following: 

 The waste sector saw a 72.8% emissions reduction between 1990 and 2016. 

 Scotland’s industrial sector saw emissions fall by 47.6% between 1990 and 
2016. 

                                    
188

 Also relevant to the Preferred Policy Position, if imported unconventional oil and gas continues to provide 
part of the energy mix in Scotland. 
189

 The Scottish Government, 2016. Alternative presentation using the categories used in the Climate 
Change Plan 2018. Available at: https://www.gov.scot/Resource/0053/00536547.docx   

https://www.gov.scot/Resource/0053/00536547.docx
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 Energy efficiency in residential buildings has shown a 21.1% decrease in 
emissions from 1990 to 2016. 

 Emissions in the agriculture sector have been reduced by 14.4% between 1990 
and 2016. 

 The size of the land use, land use change and forestry sector carbon sink has 
increased by 7.1 MtCO2e between 1990 and 2016. 

 Unconventional oil and gas production is the development and use of a fossil fuel, 8.3
which contributes to overall greenhouse gas emissions and climate change.  The 
effects of climate change are inextricably linked to pressures on other SEA topic 
areas such as water, soils, air quality, landscape quality, as well as biodiversity and 
population and human health.   

 At a domestic level, the implications for greenhouse gas emissions from the 8.4
development of unconventional oil and gas are subject to considerable 
uncertainties.  This relates both to the size of any future industry and the emissions 
footprint of production.  The Committee on Climate Change report190 identified that 
any significant scale domestic production of unconventional oil and gas would not 
be compatible with Scottish Climate Change targets unless: 

 Emissions are tightly regulated and closely monitored in order to ensure rapid 
action to address leaks;  

 Scottish UOG production displaces imported gas, rather than increasing 
domestic consumption; and  

 Additional production emissions from shale wells is offset through reductions 
elsewhere in the Scottish economy.   

 Shale gas is currently imported into Scotland and the processing and use of this gas 8.5
within Scotland is assumed to be included within current greenhouse gas emissions 
inventory. The Committee on Climate Change (2016) identified that the overall 
emissions footprint of Scottish shale gas, if tightly regulated, is likely to be broadly 
similar to that of imported gas. Tightly regulated domestic production may provide 
an emissions saving when displacing imports of liquefied natural gas, and would 
provide greater control over the level of emissions associated with supply191. 

 The Committee on Climate Change report also notes that there is little data 8.6
surrounding the sources and quantities of greenhouse gas emissions associated 
with CBM extraction.  At the present time, the evidence is insufficient to estimate the 
GHG emissions from developing CBM wells in Scotland. 

 In addition, the recent UK Greenhouse Gas Inventory192 states that any fugitive 8.7
emissions from existing non-productive ‘spudded’193 sites are likely to fall below the 

                                    
190

 Committee on Climate Change (2016) Scottish Unconventional oil and gas: Compatibility with Scottish 
greenhouse gas emissions targets Available at: https://www.theccc.org.uk/wp-
content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf  
191

 Ibid. 
192

 UK Greenhouse Gas Inventory, 1990 to 2016 – Annual Report for Submission under the Framework 
Convention on Climate Change. Available at: https://uk-
air.defra.gov.uk/assets/documents/reports/cat07/1804191054_ukghgi-90-16_Main_Issue1.1_UNFCCC.pdf   
193

 Spudding is the process of beginning to drill a well. Initially, a larger drill bit is used to drill a surface hole, 
which is lined with casing and cement.  After the surface whole is completed, the main drill bit is inserted to 
drill to total depth.  This process is also known as ‘spudding in’.  

https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/cat07/1804191054_ukghgi-90-16_Main_Issue1.1_UNFCCC.pdf
https://uk-air.defra.gov.uk/assets/documents/reports/cat07/1804191054_ukghgi-90-16_Main_Issue1.1_UNFCCC.pdf
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reporting threshold of significance for UK reporting for sources that are ‘not 
estimated’.   

What current regulatory processes control these effects? 

 All of the previously listed sources of greenhouse gas emissions contribute to 8.8
climate change, and Scotland’s ability to meet statutory targets for reducing 
greenhouse gas emissions as set out in the Climate Change (Scotland) Act 2009.  
The Act sets statutory targets for the reduction of greenhouse gas emissions by 
setting an interim 42% reduction target by 2020 and an 80% reduction target from 
baseline levels (1990) for 2050.  The Scottish Government has published a new 
Climate Change Bill with even more ambitious targets. Proposals include setting 
targets based on actual emissions, increasing the 2050 target to 90% emissions 
reduction, and making provisions for a net-zero greenhouse gas emissions target to 
be set when the evidence becomes available194. 

 The Climate Change Plan195 is the Scottish Government’s report on proposals and 8.9
policies for meeting its climate change targets.  Scotland’s actions are part of the 
international effort to reduce emissions and the effects of climate change.   

 The development of an unconventional oil and gas industry in Scotland would make 8.10
achieving Scotland’s ambitious energy and climate change commitments even more 
challenging.  The Scottish Government acknowledges the important role of gas in 
the transition to a low carbon energy future.  However, the addition of an onshore 
unconventional oil and gas industry would not promote Scotland’s ability to meet the 
established greenhouse gas emissions targets and objectives in relation to 
protecting and enhancing the environment. 

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) 8.11
Regulations 2017196 relate to the assessment of the impact of certain public and 
private projects on the environment through the planning system.197  This would 
require consideration of greenhouse gas emissions where unconventional oil and 
gas developments are of a size and scale to require EIA. 

 Under the Pollution Prevention and Control (Scotland) Regulations 2012 (PPC)198, 8.12
certain activities (or part of these activities) require a permit from SEPA.  Permits will 
control both point and fugitive sources of emissions to air, for certain substances 
and require monitoring.  SEPA also assess compliance by the site with these 
control.  Under PPC, controls may also be placed upon any ‘directly associated 
activities’ to the prescribed activity which can have an effect on pollution.  Any PPC 
permit would cover aspects such as vehicle movements but do not cover vehicle 
emissions from exhausts.   

194
 https://www.gov.scot/Topics/Environment/climatechange/Newclimatechangebill 

195
Scottish Government, 2018. Climate Change Plan Third Report on Proposals and Policies 2018 - 2032.  

Available at: http://www.gov.scot/Resource/0053/00532096.pdf  
196

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2017 
(Scottish Statutory Instrument 2017 No. 102) 
197

 Historic Environment Scotland, Assessing Impacts on the historic environment.  
198

 The Pollution Prevention and Control (Scotland) Regulations 2012 (Scottish Statutory Instrument 2012 
No. 360) 

http://www.gov.scot/Resource/0053/00532096.pdf
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 The Management of Extractive Waste (Scotland) Regulations 2010199 requires that 8.13
extractive waste will be managed without using processes or methods which could 
adversely impact upon air quality and harm the wider environment. 

What stages of unconventional oil and gas development result in these 

effects, what is the nature and significance of these effects?  

Controlled and uncontrolled release of produced gas 

Business as usual– shale oil and gas extraction 

 Greenhouse gas emissions resulting from the extraction of unconventional oil and 8.14
gas are likely to be greatest during the production phase of unconventional oil and 
gas development, which for an individual development is likely to occur over a 
period of approximately 15 years200.  Under all three scenarios peak production is 
assumed to be reached in 2036-2037, and therefore the maximum contribution of 
unconventional oil and gas development to greenhouse gas emissions would be 
greatest at this time.  These effects on greenhouse gas emissions will be 
permanent.   

 Fugitive air emissions and ‘super emitter’ leaks could occur during the exploration, 8.15
appraisal and production stages of unconventional oil and gas development which 
together could take place over a period of approximately 20 years for an individual 
development.  There is uncertainty over the characteristics which cause some 
unconventional oil and gas developments to be super emitters, and therefore on the 
extent to which this effect would occur in Scotland, or the quantity of greenhouse 
gases emitted.  These effects on greenhouse gas emissions will be permanent. 

 Early studies201 have suggested that greenhouse gas (GHG) emissions associated 8.16
with shale gas production could result in shale gas having a greater carbon footprint 
than coal, when used for electricity generation.  These findings have been strongly 
criticised by other experts202.  Therefore, there is uncertainty as to the extent to 
which vented emissions differ, in terms of scale and carbon footprint.    

 Sub-surface leakage from decommissioned wells could occur at any point from the 8.17
decommissioning stage of unconventional oil and gas development for an uncertain 
duration, however well leakage is most likely to happen within a few years of well 
abandonment and decommissioning.  There is uncertainty around the level of 
specification for well decommissioning and aftercare if a company fails financial 
tests after consent to drill a well has been given.  The occurrence of controlled and 
uncontrolled emissions is assumed to increase with the number of wells developed, 

                                    
199

 The Management of Extractive Waste (Scotland) Regulations 2010 (Scottish Statutory Instrument 2010 
No. 60) 

200
 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. Available 

at: http://www.gov.scot/Resource/0051/00513575.pdf  

201
 Howarth r.w., Santoro, R. Ingraffea, A. ( 2011). Methane and the greenhouse gas footprint of natural gas 

from shale formations Available at: 
http://www.eeb.cornell.edu/howarth/Howarth%20et%20al%20%202011.pdf  
202

 Department of Energy & Climate Change, 2013. Potential Greenhouse Gas Emissions Associated with 
Shale Gas Extraction and Use. Available at: 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237330/M
acKay_Stone_shale_study_report_09092013.pdf 

http://www.gov.scot/Resource/0051/00513575.pdf
http://www.eeb.cornell.edu/howarth/Howarth%20et%20al%20%202011.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237330/MacKay_Stone_shale_study_report_09092013.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/237330/MacKay_Stone_shale_study_report_09092013.pdf
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and therefore the high KPMG scenario is identified as having a greater effect on 
national greenhouse gas emissions, although a potential significant negative but 
uncertain effect is identified for all three KPMG scenarios. 

Business as usual- CBM 

 It is uncertain whether the occurrence of controlled and uncontrolled release of 8.18
produced gas varies for the processes involved in shale oil and gas extraction and 
CBM.  However, coal bed methane typically contains a higher proportion of methane 
than shale gas/oil203.  The scale of anticipated development of CBM involving a total 
of 30 wells is lower than that for shale oil and gas for the KPMG production 
scenarios, and a minor negative uncertain effect on national greenhouse gas 
emissions is identified.  

Pilot project 

 The development of a pilot project will involve the development of a single pad and 8.19
an unknown number of wells.  The location of a pilot within a rural, semi-urban or 
urban fringe location is not anticipated to have any effect on the levels of controlled 
or uncontrolled emissions of greenhouse gases.  Within the context of the 
development of a single pad, the overall impact on greenhouse gas emissions is 
identified as negligible. 

Preferred policy position 

 The preferred policy position means that Scottish unconventional oil and gas 8.20
development would not contribute to greenhouse gas emissions from controlled and 
uncontrolled release of produced gas.  The effect is judged to be significant 
positive in relation to greenhouse gas emissions, reflecting the avoidance of any 
adverse effects on climate change from unconventional oil and gas development..  

Combustion of gas or fossil fuels for on-site power and for transportation 
Business as usual– shale oil and gas extraction 

 Emissions associated with on-site power use and transportation can occur during 8.21
the exploration, appraisal and production stage which together occur over a period 
of approximately 20 years, although it is acknowledged that the greatest number of 
vehicle movements will occur during well pad construction and hydraulic fracturing. 
These effects are not anticipated to be significant at a regional or national scale in 
relation to greenhouse gas emissions for any of the three KPMG scenarios, and a 
negligible effect is identified.  

Business as usual– CBM 

 Where hydraulic fracturing is not required for CBM extraction a lower level of vehicle 8.22
movements are generated than for shale oil and gas extraction.  The overall impacts 
from on-site power and transportation from the development of two pads for CBM 
extraction are judged to be negligible. 

Pilot project 

 The development of a pilot project will involve the development of a single pad and 8.23
an unknown number of wells.  The development of a pilot will use gas or fossil fuels 
for on-site power and transportation.  Based on the assumptions set out, locating a 

203
 Scottish Government, 2014. Independent Expert Scientific Panel – Report on Unconventional Oil and 

Gas. Available at: http://www.gov.scot/Resource/0045/00456579.pdf 

http://www.gov.scot/Resource/0045/00456579.pdf
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pilot within a rural, semi-urban or peri-urban location is not anticipated to have any 
impact on the level of effect.  The overall level of effect is anticipated to be 
negligible for a single pilot in any location.   

Preferred policy position 

 The preferred policy position means that Scottish unconventional oil and gas 8.24
development would not contribute to greenhouse gas emissions from combustion of 
gas or fossil fuels for on-site power and transportation.  This effect is judged to be 
negligible, reflecting the avoidance of negligible effects.. 

Greenhouse gas emissions associated with land use change 
Business as usual– shale oil and gas extraction 

 The distribution of high carbon soils across the Midland Valley includes several 8.25
areas of high carbon soil.  Greenhouse gas emissions associated with land use 
change can occur during the exploration, appraisal and production stages (up to 
well completion).  Carbon emissions from land use change could be significant 
should production occur in an area with deep peat soil, where estimated emissions 
of carbon dioxide are ten times higher than for grassland.  The effect of carbon 
emissions from soil will occur in the early years of exploration, appraisal and 
production, and be permanent depending on the type of land-use changes and the 
sensitivity of the affected land.  For instance, emissions could be significant and 
long-lasting if development occurs on carbon-rich soils such as peatlands204.   

 It has been found that overall greenhouse gas (GHG) emissions are small at the 8.26
stages up to well completion.  However, a lifecycle analysis for the Scottish 
Government suggests that land-use change emissions could be significant if 
development occurs on carbon-rich land. For grassland, land-use change emissions 
are estimated to be in the region of 920 tCO2 per well or 1,800 tCO2 for Tera Watt 
hours (TWh).  Should production instead occur in an area with deep peat soil, 
estimated emissions are around 10 times higher, at around 10,000 tCO2 per well or 
20,000 tCO2 per TWh. Land-use change emissions may also be significant for other 
types of land205. 

 The scale of all of the above effects is likely to be greatest under the KPMG high 8.27
production scenario, which has the highest number of pads and greatest number of 
wells developed per pad.  This larger number of developments increases the likely 
extent of impacts and the location on high carbon soils, with the greatest impact 
under the KPMG high production scenario.  A potential uncertain significant 
negative effect on national emissions is identified, with lesser effects for the central 
and low KPMG scenarios.  The level of uncertainty reflects the unknown location of 
development in relation to areas of high carbon soils. 

Business as usual- CBM 

 The nature and timescale of impacts on greenhouse gas emissions arising from 8.28
land use change for CBM development are similar to those described for shale oil 

                                    
204

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
205

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 

https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
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and gas extraction.  The scale of effect is limited to impacts arising from the 
development of two pads and a total of 30 wells.  The significance of the effects of 
greenhouse gas emissions associated with land use change depends on the carbon 
content of the soil on which the CBM extraction takes place.  However the location 
of the pads is unknown and the potential for these to be located on areas of high 
carbon soils remains and potential uncertain minor negative effects  on national 
emissions are identified. 

Pilot project 

 The development of a pilot project will involve the development of a single pad and 8.29
an unknown number of wells.  The location of a pilot is unknown, however it is 
assumed that a rural pilot could be located on an area of high carbon soil and the 
semi-urban and peri-urban pilots are assumed to be located on soils of moderate 
carbon content.  Based on these assumptions, the overall scale of emissions from 
land use change from a rural pilot project on an area of high carbon and although 
contributing to national carbon emissions, is judged to be minor negative. The 
impacts on the semi-urban and urban fringe pilot locations are judged to be 
negligible. 

Preferred policy position 

 The preferred policy position means that Scottish unconventional oil and gas 8.30
development would not contribute to national greenhouse gas emissions from 
development on high carbon soils.   

 This is considered to be a significant positive effect. 8.31

Greenhouse gas emissions from processing and use of unconventional oil 
and gas products 
 
Business as usual– shale oil and gas extraction 

 Greenhouse gas emissions resulting from the domestic processing and use of 8.32
unconventional oil and gas are likely to be greatest during the production phase of 
development, which for an individual development is likely to occur over a period of 
approximately 15 years206.  Under all three scenarios peak production is assumed to 
be reached in 2036-2037, and therefore the maximum contribution of 
unconventional oil and gas development to greenhouse gas emissions is assumed 
to be greatest at this time.  These effects on greenhouse gas emissions will be 
permanent.  

 For shale oil and gas extraction the lifetime production per pad under the central 8.33
scenario is 47.3 billion cubic feet (bcf), with 1.2 million barrels of oil equivalent 
(MMBOE) associated liquids, for the high scenario is 94.7 bcf, with 2.4 MMBOE, 
and for the low scenario 31.6 bcf with 0.1 MMBOE.  Although it is recognised that 
the scale of emissions is significantly higher for the high KPMG scenario, the effect 
of all three scenarios on national emissions is judged to be significant negative. 

 Reflecting the constraints associated with domestic unconventional oil and gas 8.34
production and meeting Scotland’s climate change targets, there is considerable 

                                    

206
 Scottish Government, 2017. Talking ‘Fracking’ – A Consultation on Unconventional Oil and Gas. Available 

at: http://www.gov.scot/Resource/0051/00513575.pdf  

 

http://www.gov.scot/Resource/0051/00513575.pdf
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uncertainty applied to the conclusion.  This uncertainty relates to the net effect of 
domestic unconventional oil and gas production on greenhouse gas emissions 
elsewhere, and indirect effects on energy production and demand. 

Business as usual- CBM 

 The scale of development of CBM is anticipated to involve two pads each with 15 8.35
wells with an output of 13.1 billion cubic feet (bcf) for each pad.   

 Therefore the total volume of gas available for processing and use is significantly 8.36
lower for CBM, than for shale oil and gas extraction.  The effects on national 
greenhouse gas emissions are therefore judged to be minor negative. 

Pilot project 

 The scale of production from a pilot project is unknown, however it is anticipated to 8.37
be below that of an individual pad under the development scenarios as outlined 
previously.  Therefore the greenhouse gas emissions from a pilot project in any 
location are anticipated to be negligible.  This is however uncertain, reflecting the 
unknown scale of production. 

Preferred policy position 

 The preferred policy position means that adverse climatic effects associated with the 8.38
use of Scottish shale oil and gas production (greatest for the KPMG high production 
scenario, and less for the central and low scenarios), CBM production and, to a 
lesser extent, a pilot development, would be avoided.   

 This is considered to be a significant positive effect, though there is considerable 8.39
uncertainty reflecting a lack of accurate information on the scale of development 
that would have taken place in the absence of the preferred policy position and the 
indirect changes in greenhouse gas emissions associated with wider changes in the 
supply and use of oil and gas. 

Cumulative, synergistic and secondary effects 
Business as usual– shale oil and gas extraction and CBM 

 The cumulative effects of all sources of greenhouse gases on climate change are 8.40
greatest for shale oil and gas extraction under the KPMG high scenario.  This 
generates the highest level of production of gas and associated liquids, results in 
the greatest number of pads and wells with impacts on land use, and generates the 
greatest impacts from transport and construction.  The cumulative effects of 
greenhouse gas emissions for shale oil and gas extraction in Scotland are identified 
as significant negative.  These effects are likely to be lower for the central and low 
KPMG scenarios.   

Business as usual–CBM 

 The cumulative effects of greenhouse gas emissions from all sources from CBM 8.41
development alone are identified as minor negative, reflecting the scale of 
development. 

Pilot project 

The cumulative effects of sources of greenhouse gas emissions from a single pilot 
project are judged to be negligible, reflecting the scale of development. 
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Preferred policy position 

 The preferred policy position means that adverse climatic effects associated with the 8.42
development and use of Scottish shale oil and gas (greatest for the KPMG high 
production scenario, and less for the central and low scenarios), CBM production 
and, to a lesser extent, a pilot development, would be avoided.   

 This is considered to be a significant positive effect, though there is considerable 8.43
uncertainty reflecting a lack of accurate information on the scale of development 
that would have taken place in the absence of the preferred policy position and the 
indirect changes in the wider supply and use of oil and gas. 

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  8.44
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on the climate.  These could reduce the 
overall potential scale of effect from unconventional oil and gas development, and 
therefore the associated scale of effect avoided as a consequence of the preferred 
policy position.   

 The applicability and practicality of many of these additional measures will be 8.45
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. Potential 
measures include: 

 Direct greenhouse gas emissions – many of the air mitigation measures are 8.46
relevant to mitigating greenhouse gas emissions, particularly direct greenhouse gas 
emissions including: controlled and uncontrolled releases of produced gas; and, the 
combustion of fossil fuels for on-site power and transportation.  These include 
annual inspections and repair, the use of advanced monitoring technologies (e.g. 
DTS and DAS), the use of supply chain management and ICT resources, the use of 
pipelines to replace transport, and the re-use of wastewater.  

 Greenhouse gas emissions associated with land use change – avoiding 8.47
development on high carbon soils is likely to have positive effects in terms of 
reducing greenhouse gas emissions associated with land use change. 

 Furthermore, greenhouse gas emissions could also be reduced through carbon 8.48
offsetting.  Carbon offsets are typically achieved through financial support for 
projects that aim to reduce the emission of greenhouse gases, which, in turn, 
compensate for emissions made elsewhere.  Examples of such projects include 
forestry projects (e.g. wood planting), energy efficiency projects, and renewable 
energy projects such as wind farms, biomass energy, or hydroelectric dams.  As 
such, carbon offsets could be achieved through investment in renewable energy 
sector or woodland planting. 
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Table 8.1: Summary of effects on climate  

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Controlled and 
uncontrolled 
release of 
produced gas 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Permanent 

A potential significant 
negative but uncertain 
effect is identified for all 
three KPMG scenarios.   
The occurrence of 
controlled and 
uncontrolled emissions is 
assumed to increase with 
the number of wells 
developed, and therefore 
the high KPMG scenario 
is identified as having a 
greater effect on national 
greenhouse gas 
emissions. 

There is uncertainty 
over the characteristics 
which cause some 
unconventional oil and 
gas developments to be 
super emitters, and 
therefore on the extent 
to which this effect 
would occur in Scotland, 
or the quantity of 
greenhouse gases 
emitted.   

There is also 
uncertainty as to the 
extent to which vented 
emissions differ, in 
terms of scale and 
carbon footprint.    
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 

A minor negative 
uncertain effect on 
national greenhouse gas 
emissions is identified.  
This reflects the scale of 
anticipated development 
of CBM involving a total of 
30 wells which is lower 
than that for shale oil and 
gas for the KPMG 
production scenarios. 

It is uncertain whether 
the occurrence of 
controlled and 
uncontrolled release of 
produced gas varies for 
the processes involved 
in shale oil and gas 
extraction and CBM. 

Pilot project Minor 
Short to 
long term 

Permanent 

A negligible effect is 
identified reflecting the 
scale of effects from a 
single pad. 

 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A significant positive 
effect is identified in 
relation to greenhouse 
gas emissions, reflecting 
the avoidance of any 
adverse effects on climate 
change from 
unconventional oil and 
gas development 

 

Combustion of 
gas or fossil fuels 

Business as 
usual– shale 

Major 
Short to 
long term 

Permanent A negligible effect is 
identified as these effects 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

for on-site power 
and for 
transportation 

oil and gas 
extraction 

are not anticipated to be 
significant at a regional or 
national scale in relation 
to greenhouse gas 
emissions for any of the 
three KPMG scenarios. 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 

A negligible effect is 
identified reflecting the 
overall impacts from on-
site power and 
transportation from the 
development of two pads 
for CBM extraction.  

Pilot project Minor 
Short to 
long term 

Permanent 

A negligible effect is 
identified reflecting that 
the development of a pilot 
project will involve the 
development of a single 
pad and an unknown 
number of wells. 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

This effect is judged to be 
negligible, reflecting the 
avoidance of negligible 
effects.     

Greenhouse gas 
emissions 

Business as 
usual– shale 

Major Short to Permanent A significant negative 
effect on national 

Uncertainty relates to 
the unknown location of 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

associated with 
land use change 

oil and gas 
extraction 

long term emissions is identified for 
the KPMG high scenario, 
with lesser effects for the 
central and low scenarios.  
A larger number of pad 
and well developments 
increases the likely extent 
of impacts and the 
location on high carbon 
soils. 

development in relation 
to areas of high carbon 
soils. 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 

A minor negative effect is 
identified, reflecting the 
scale of development of 
two pads and 30 wells. 

Pilot project Minor 
Short to 
long term 

Permanent 

A minor negative effect is 
identified, reflecting the 
scale of development of a 
single pilot. 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A significant positive 
effect is identified 
reflecting the avoidance of 
significant adverse effects 
on soil. 

Greenhouse gas 
emissions from 
processing and 

Business as 
usual– shale 
oil and gas 

Major 
Short to 
long term 

Permanent 
A significant negative 
effect is identified 
reflecting the scale of 

Uncertainty relates to 
the net effect of 
domestic 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

use of 
unconventional oil 
and gas products 

extraction emissions from the three 
KPMG production 
scenarios, and 
commitments to 
Scotland’s climate change 
targets. 

unconventional oil and 
gas production on 
greenhouse gas 
emissions elsewhere, 
and indirect effects on 
energy production and 
demand. 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 

A minor negative effect is 
identified as the total 
volume of gas available 
for processing and use is 
significantly lower for 
CBM, than for shale oil 
and gas extraction 

 

Pilot project Minor 
Short to 
long term 

Permanent 

A negligible effect is 
identified as production is 
anticipated to be below 
that of an individual pad 
under the development 
scenarios.  

The scale of production 
from a single pilot is 
unknown. 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A significant positive 
effect is identified 
reflecting the avoidance of 
significant negative 
effects. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Cumulative 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Permanent 

A significant negative 
effect is identified under 
the KPMG high scenario.  
This generates the highest 
level of production of gas 
and associated liquids, 
results in the greatest 
number of pads and wells 
with impacts on land use, 
and generates the 
greatest impacts from 
transport and 
construction.  These 
effects are likely to be 
lower for the central and 
low KPMG scenarios.   

 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 

A minor negative effect is 
identified reflecting the 
scale of development. 

 

 

Pilot project Minor 
Short to 
long term 

Permanent 
A negligible effect is 
identified reflecting the 
scale of the development. 

 

Preferred 
policy 

None 
Short to 
long term 

Permanent 
A significant positive 
effect is identified 
reflecting the avoidance of 

There is a lack of 
accurate information on 
the scale of 



101 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

position significant negative 
effects. 

development that would 
have taken place in the 
absence of the 
preferred policy position 
and the indirect 
changes in the wider 
supply and use of oil 
and gas. 
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9 Biodiversity, flora and fauna 

What are the environmental effects of unconventional oil and gas development 

on biodiversity, flora and fauna? 

 The potential environmental effects of unconventional oil and gas development on 9.1
biodiversity, flora and fauna arising from the different stages and activities 
associated with unconventional oil and gas development are identified as: 

 Construction and development of the pad and associated infrastructure.  This 
may include perimeter fencing, internal and access road construction for pad 
development.  Pipes may also be laid to transport extractive products to a 
processing plant or to carry water to or from the site.  This may result in: 

- loss of habitat and habitat fragmentation from site infrastructure and fencing. 

- introduction of invasive species e.g. as a result of fencing, road construction. 

 Unconventional oil and gas development requires a water supply to support the 
extraction process.  The water may be delivered and removed from site by 
vehicle, or by surface lain or buried pipe.  Laying of pipes and water extraction 
may result in: 

- impacts on hydro-ecological functioning.  

 Site construction and activity during production which could include construction 
disturbance, flaring (noise and light pollution), site lighting (light pollution) may 
result in: 

- disturbance to species.  

 Accidental release of hazardous material to air, soil or water during production, 
storage or transportation (see Air and Water sections) could result in: 

- direct impacts on habitat and species quality and functionality. 

 Greenhouse gas emissions from production and use of unconventional oil and 
gas, including fugitive air emissions during production could result in: 

- indirect effects on biodiversity, primarily through increased emissions of 
greenhouse gases, and impacts on climate change;  

How do these effects relate to the current pressures and trends? 

 Direct loss of habitat and habitat fragmentation from unconventional oil and gas 9.2
development would add to the existing pressures from land use change.  However 
based on the area of land lost to development under the KPMG high scenario 
(estimated at approximately 26ha) this would not lead to the loss of large scale 
areas of habitat, even including potential additional habitat loss from ancillary 
development.  This habitat loss could occur in locations where existing habitat is 
more import to local habitat networks or for supporting habitat connectivity to 
designated biodiversity sites.  Figures 3a and 3b, Appendix 1, show the distribution 
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of national and international biodiversity designations and areas, which illustrates in 
particular the importance of the coastal areas of the Firth of Forth, and the wider 
distribution of smaller sites across the area prospective for unconventional oil and 
gas development. 

 The UK National Ecosystem Assessment207  reported that habitats have declined 9.3
both in area and condition over the last 70 years as a consequence of increased 
exploitation of ecosystem outputs for provisioning services (ecosystem provisioning 
services include food, water, raw materials and medicinal resources ), especially 
from agriculture. The extent and condition of habitats will affect their ability to cope 
with pressures, including climate change.208 There has also been a decrease in the 
extent and condition of hedgerows between 1998 - 2007209.   

 Climate change poses a very significant threat to Scotland’s natural environment. In 9.4
addition to direct impacts on habitats (e.g. sea-level rise), climate change will alter 
the complex ecological balances that allow the plants and animals to grow and 
thrive.210 

 Over the last 10 years there has been an increase in the number of notified features 9.5
(habitats and species) to be classified as favourable.  Currently, 73.4% of habitat 
features and 71.9% of species features are in positive condition.211 

What current regulatory processes control these effects? 

 Loss of habitat and habitat fragmentation that could affect a Natura212 site should be 9.6
subject to Habitats Regulations Appraisal.  Under the Habitats Regulations, all 
competent authorities must consider whether any plan or project will have a ‘likely 
significant effect’ on a Natura site. If so, they must carry out carry out an 
‘appropriate assessment’. This is known as Habitats Regulations Appraisal (HRA).  
The competent authority must decide whether there‘s enough evidence to conclude 
that the proposals won’t have adverse effects on a Natura site’s integrity.213   

 Site of Special Scientific Interest is a statutory designation made by Scottish Natural 9.7
Heritage under the Nature Conservation (Scotland) Act 2004. It is an offence for 
anyone to intentionally or recklessly damage the protected natural features of an 
SSSI.214  Owners and occupiers of land within an SSSI must apply to SNH for 
consent to carry out certain operations, which are specified for individual SSSI. 

 European Protected Species (EPS) are animals and plants (species listed in Annex 9.8
IV of the Habitats Directive) that are afforded protection under the Conservation 
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 Natura sites are internationally important for threatened habitats and species. 
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(Natural Habitats, &c.) Regulations 1994215 (as amended).  If any activity is likely to 
cause disturbance or injury to a European Protected Species a licence is required to 
undertake the activity legally.  Where unconventional oil and gas development 
requires Environmental Impact Assessment (EIA) an EIA report would describe the 
likely significant effects on the environment, including on biodiversity.  This is likely 
to include information on European Protected Species. 

 Habitat loss and fragmentation affecting other habitats and species arising from 9.9
development is controlled through the planning system, however impacts may still 
occur. Development consisting of well pads, potential access roads and / or 
pipelines could further contribute to habitat loss and fragmentation. 

 Excessive water extraction has potential significant ecological impacts. The 9.10
abstraction of water is tightly regulated in Scotland to prevent or minimise 
unacceptable impacts to the wider water environment.  Water abstraction which 
affected a Natura site should be subject to HRA, requiring that impacts are 
identified, assessed and mitigated.   

 Disturbance to species may result from site construction and maintenance activity, 9.11
flaring (noise and light pollution), and site lighting (light pollution).  This could include 
impacts on mobile species from designated sites.   

 Direct impacts on habitat and species quality and functionality resulting from 9.12
accidental release of hazardous material during transportation and hydro-ecological 
functioning should be assessed and mitigated through the risk assessment 
undertaken for the planning application (as set out in Scottish Planning Policy).  
However the risk of negative effects remains, particularly in relation to the potential 
connectivity of the areas subject to unconventional oil and gas development and 
designations such as Natura sites.  

 Introduction of invasive species e.g. as a result of fencing and road construction 9.13
could result in significant negative effects on biodiversity. Under the Wildlife and 
Countryside Act 1981 it is an offence to plant or otherwise cause to grow in the wild 
any non-native plant, or release any non-native animal216.  Where required, the EIA 
process (see below) should require ecological survey which would identify non-
native species on site and recommend construction activities follow best practice to 
avoid spread.  

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) 9.14
Regulations 2017217 relate to the assessment of the impact of certain public and 
private projects on the environment through the planning system.218  This would 
require consideration of impacts on biodiversity where unconventional oil and gas 
developments are of a size and scale to require EIA. 

215
 The Conservation (Natural Habitats, &c.) Regulations 1994 (1994 No. 2716) 

216
 https://www.sepa.org.uk/media/163480/biosecurity-and-management-of-invasive-non-native-species-

construction-sites.pdf 
217

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2017 
(Scottish Statutory Instrument 2017 No. 102) 
218

 Historic Environment Scotland, Assessing Impacts on the historic environment.  
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 Furthermore, the Management of Extractive Waste (Scotland) Regulations 2010219 9.15
requires that extractive waste will be managed without using processes or methods 
which could adversely impact upon local flora and fauna, and harm the wider 
environment. 

 The regulation of effects on the water environment, with associated impacts on 9.16
biodiversity is discussed under ‘Water’.  In addition impacts on biodiversity which 
affect a Natura site should be subject to HRA, requiring that impacts are identified, 
assessed and mitigated.  However, the risk of effects remains, particularly through 
accidental contamination. 

 Unconventional oil and gas development contributes to greenhouse gas emissions 9.17
and climate change from the extraction, processing and use of unconventional oil 
and gas, alongside fugitive air emissions.  These could indirectly affect international, 
national and local biodiversity, through the resulting effect on climate change and 
negative impacts on biodiversity.  Scotland has national and international statutory 
commitments to reduce greenhouse gas emissions produced within its territory. 
However these effects are uncertain given conclusions regarding fugitive emissions 
(which are themselves uncertain) and the net impact of producing and using 
Scottish sources of unconventional oil and gas on global carbon emissions and thus 
climate change.  

What stages of unconventional oil and gas development result in these 

effects, and what is the nature and significance of these effects?  

Habitat loss and fragmentation 

Business as usual– shale oil and gas extraction 

 Loss of habitat and habitat fragmentation would occur with immediate effect during 9.18
the exploration, appraisal and production stages of unconventional oil and gas 
development, which together could take place over a period of approximately 20 
years for an individual development.  The full extent of these effects would peak 
during the production phase of unconventional oil and gas development.  These 
effects may be temporary and reversible or permanent, depending on the 
sensitivity of the receiving environment, and the approach to restoration of the site.  
Loss of habitat and habitat fragmentation would occur both at the site of the pad, 
and along the route of any access road or pipeline construction. 

 Under each of the KPMG scenarios the effects of habitat loss are greatest under the 9.19
high scenario, reflecting the greater number of pads, wells and associated 
infrastructure.  However the area of land impacted is not identified as significant 
within the wider context of development within the Central Belt.  The location of 
development could be in close proximity to sites designated for their nature 
conservation importance, and therefore significant negative but uncertain effects 
are identified.  These effects are likely to be lower for the central and low KPMG 
scenarios.   
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Business as usual- CBM 

 The nature of the effects described above is similar for both shale oil and gas 9.20
extraction under the three KPMG scenarios, and CBM.  The scale of effects for 
CBM is related to the development of two pads.  Reflecting the limited extent of 
these impacts minor negative effects are identified.  These effects are uncertain 
due to the potential that these locations are within close proximity to sites important 
for nature conservation. 

Pilot project 

 The development of a pilot project will have local effects on habitat loss and 9.21
fragmentation and will extend to a limited local area, reflecting the development 
footprint of a single pad.  All of the theoretical pilots could result in the loss of habitat 
which is important for habitat connectivity overall or which is important for nearby 
designated sites.  The timescale of effects from development of a pilot would be 
related to the lifetime of an individual pad from exploration and appraisal to 
decommissioning, which could be approximately 30 years. 

 A rural pilot is assumed to be in close proximity to an SSSI, however a rural location 9.22
may provide greater opportunities for flexibility in micro siting of the pad, 
compensatory planting or mitigation of effects of habitat fragmentation.  Although 
the potential importance of the surrounding habitat network of the pad site to the 
nearby nature conservation designations is unknown, the effects of habitat loss are 
judged to be minor negative. 

 A semi-urban pilot could have pathways to a nearby Natura site.  Such a location 9.23
may be more limited in opportunities for mitigation of the effects of habitat loss and 
fragmentation due to constraints of infrastructure and other built development.  
Potential effects on the Natura site would be addressed through the requirement for 
a Habitats Regulations Assessment (HRA) so it is assumed that development would 
have no ‘adverse effect on site integrity’. As for a rural pilot location, the potential 
importance of the surrounding habitat network of a pad site to the nearby nature 
conservation designations is unknown, however due to the relatively small area of 
habitat affected the effects of habitat loss are judged to be minor negative. 

 Within a peri-urban area the impacts on the habitat network may be locally more 9.24
significant due to fewer opportunities for compensatory habitat creation or mitigation 
through site layout due to the constraints of other infrastructure and built 
development.  A site is assumed not to have direct connectivity to any designated 
nature conservation sites, however its role within the urban habitat network may be 
locally significant, therefore minor negative effects are identified. 

Preferred policy position 

 The preferred policy position means that habitat loss and fragmentation from shale 9.25
oil and gas production (greatest for the KPMG high production scenario, and less for 
the central and low scenarios), CBM production and, to a lesser extent, a pilot 
development, would be avoided.   

 This is considered to be a significant positive effect. 9.26
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Disturbance 
Business as usual– shale oil and gas extraction 

 Disturbance to species as a result of noise, lighting, vibration and vehicle movement 9.27
from construction and operation would occur with immediate effect during the 
exploration, appraisal and production stages of unconventional oil and gas 
development, which together could take place over a period of approximately 20 
years for an individual development.  The greatest levels of disturbance would 
occur during exploration and appraisal and in the initial two years of production, 
with potential subsequent increases in activity if more wells are drilled during the 
production phase.  The effects of disturbance are anticipated to be temporary but 
longer term effects could occur depending on the nature of the species affected, and 
their vulnerability. Disturbance could occur both at the site of the pad, and along the 
route of any pipeline construction.  The extent of disturbance is greatest under the 
KPMG high scenario, reflecting the greater number of pads and wells developed.  
Disturbance to species resulting from site construction and maintenance activity, 
flaring (noise and light pollution), site lighting (light pollution) will be temporary in 
nature, however minor negative impacts may still occur. This could include impacts 
on mobile species from designated sites.  These effects are likely to be lower for the 
central and low KPMG scenarios.   

Business as usual- CBM 

 The nature of the effects described above is similar for both shale oil and gas 9.28
extraction and CBM.  The scale of effect is lower for CBM, reflecting the anticipated 
development of two pads of 15 wells each, and negligible effects are identified.   

Pilot project 

 The development of a pilot project could have local effects of disturbance to 9.29
species, which may be more significant where a development is located close to 
sensitive species. 

 A rural pilot location could result in increased levels of disturbance in an area which 9.30
is currently in a more tranquil location with lower existing levels of noise and light 
pollution.  However a single pad development would have a local impact and the 
effects are judged to be negligible. 

 A semi-urban pilot location may already experience some level of disturbance due 9.31
to proximity to urban areas and is assumed to have connectivity to a Natura site.  
The HRA process is assumed to address direct impacts on the Natura site and 
therefore the effects are judged to be negligible. 

 An urban fringe pilot location could result in increased disturbance within an area 9.32
already subject to a high level of noise, lighting and activity.  This may mean that 
species within the area are habituated to higher levels of disturbance, or lead to 
increases in disturbance which, combined with effects such as habitat loss make the 
area unviable for some species.  Reflecting the limited scale and extent of 
disturbance from a single pilot, and the assumed relevant site surveys and 
mitigation would have been undertaken, the effects of an urban fringe pilot location 
is judged to be negligible. 

Preferred policy position 

 The preferred policy position means that disturbance to species as a result of noise, 9.33
lighting, vibration and vehicle movement from construction and production of shale 
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oil and gas (greatest for the KPMG high production scenario, and less for the central 
and low scenarios), CBM production and, to a lesser extent, a pilot development, 
would be avoided.   

 This is considered to be a minor positive effect. 9.34

Direct impacts on habitats and species: release of hazardous material, 
introduction of non-native species, impacts on hydro-ecological functioning 
Business as usual– shale oil and gas extraction 

 Direct impacts on habitat and species quality, health, distribution and functionality 9.35
resulting from accidental release of hazardous material to air or water could occur 
with immediate effect during the exploration, appraisal and production stages of 
unconventional oil and gas development, which together could take place over a 
period of approximately 20 years for an individual development.  The effect could 
occur both at the site of the pad, and along the route of any pipeline construction, or 
vehicle routes.  The greatest risk of accidental spillage is within the exploration and 
appraisal phase (approximately 2 – 6 years), and in the initial two years of 
production, with potential subsequent increases in activity if more wells are drilled 
during the production phase.  The effects of accidental spillage of hazardous 
material are anticipated to be temporary, but could persist in the long term, 
depending on the nature of the species affected and their vulnerability. 

 Construction work could result in the introduction of non-native species, particularly 9.36
where pipeline construction provides a potential pathway for species movement.  
This could occur with immediate effect during the exploration, appraisal stages and 
early years of production.  The effects of the introduction of non-native species may 
be temporary, but could persist in the long term, or be permanent, depending on 
the nature of the species introduced. 

 Impacts on hydro-ecological functioning could result from water extraction and from 9.37
buried linking infrastructure used in unconventional oil and gas developments (e.g. 
pipes to transport extractive products to a processing plant).  If the buried linking 
infrastructure is protected by material of different hydraulic conductivity, it could 
have adverse impacts on hydro-ecological functioning220..  Pipework may be laid 
during the exploration and appraisal phase to support production, and could be 
required for a period of approximately 20 years, therefore the nature of the effect is 
anticipated to be temporary.   

 Under the KPMG high scenario, the scale of shale oil and gas development is larger 9.38
with a greater number of pads, wells and vehicle movements and the risk of direct 
effects on habitats and species is increased.  The risk of significant negative 
effects remains under all three KPMG scenarios, particularly in relation to the 
potential connectivity of the areas subject to unconventional oil and gas 
development and nationally important sites.  

 The regulation of effects on the water environment, with associated impacts on 9.39
biodiversity is discussed under Water.  In addition impacts on biodiversity which 
affect a Natura site should be subject to HRA, requiring that impacts are identified, 
assessed and mitigated.  However, the risk of significant negative impacts 
remains particularly through accidental contamination. 
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 Introduction of invasive species e.g. as a result of fencing and road construction 9.40
could result in locally significant negative effects on biodiversity.  The impact of the 
effects on biodiversity from non-native species is judged to be minor negative. 

Business as usual- CBM 

 The nature of the effects described above is similar for both shale oil and gas 9.41
extraction and CBM.  The location of the CBM pads is unknown, and potential 
connectivity to sites with higher biodiversity value is unknown.  The scale of effect 
on habitat and species, the water environment and introduction of non-native 
species for CBM is identified as minor negative, reflecting the lower level of 
development of two pads. 

Pilot project 

 Compared to the ‘business as usual’ alternative, the development of a single pilot 9.42
limits the area over which these effects may occur.  The effects of accidental 
release of hazardous material, introduction of non-native species and impacts on 
hydro-ecological functioning on biodiversity, and introduction of non-native species 
are judged to be more significant in locations which are closer to sites designated 
for their nature conservation value.  Where a site supports species which are 
already experiencing other pressures, the effects may be more significant.  

 For the purposes of the assessment it is assumed that a rural pilot location is 9.43
located within close proximity to a SSSI, therefore the impacts described under the 
‘business as usual’ alternative could impact directly on the overall quality and 
functionality of a site of national importance, with a potentially significant negative 
effect.  However, it is assumed the existing regulatory framework would ensure that 
impacts on nationally important habitats and species were minimised, resulting in 
minor negative effects. 

 A semi-urban pilot location is assumed to have direct connectivity to a Natura site 9.44
and therefore the impacts of accidental release of hazardous material would result 
in potentially significant negative effects. However, it is assumed the existing 
regulatory framework would ensure that potential impacts on internationally 
important habitats and species were avoided, resulting in minor negative effects. 

 An urban fringe pilot is assumed to be located in an area with no direct connectivity 9.45
to sites with nature conservation designations.  Therefore the sensitivity of the 
receiving environment to these potential effects is judged to be lower, and minor 
negative effects are identified. 

Preferred policy position 

 The preferred policy position would mean the avoidance of adverse impacts on 9.46
habitats and species associated with: 

 accidental release of hazardous material during transportation associated with 
unconventional oil and gas development; 

 impacts on hydro-ecological functioning from unconventional oil and gas 
development; 

These effects are likely to be greatest for the KPMG high production scenario, less 
for the central and low scenarios and CBM production and least for a pilot 
development.   
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 The preferred policy position would also avoid minor negative effects on habitat and 9.47
species quality and functionality resulting from introduction of invasive species e.g. 
as a result of fencing, road construction associated with unconventional oil and gas 
development. 

 Overall, this is considered to be a significant positive effect. 9.48

Indirect impacts on habitats and species as a result of greenhouse gas 
emissions and climate change 
Business as usual– shale oil and gas extraction 

 Unconventional oil and gas is a fossil fuel and its extraction and use could result in 9.49
increased emissions of greenhouse gases.  The exploration and appraisal stages of 
development, along with the early years of production are likely to result in 
greenhouse gas emissions from the development of the pad over a period of 
approximately eight years.  Fugitive emissions may occur during the same stages of 
development, but could continue throughout the production and decommissioning 
stages. 

 The use of unconventional oil and gas also contributes to emissions of greenhouse 9.50
gases and climate change which is a significant threat to biodiversity.  These effects 
are further discussed under ‘climatic factors’. 

 The scale of the effect is greater for shale oil and gas extraction under the KPMG 9.51
high scenario, reflecting the anticipated greater quantity extracted.  Impacts on 
climate change are further assessed under the climatic factors, and impacts on 
biodiversity from shale oil and gas extraction are judged to be minor negative.  
These effects are likely to be lower for the central and low KPMG scenarios.   

Business as usual - CBM 

 The nature of the effects described above is similar for both shale oil and gas 9.52
extraction and CBM.  Due to the anticipated scale of CBM extraction of two pads, 
the effects on emissions on biodiversity are judged to be negligible. 

Pilot project 

 The effects on climate change and therefore on biodiversity as a result of the pilot 9.53
project are judged to be negligible at a local, national and global scale. 

Preferred policy position 

 The preferred policy position means that adverse climate impacts of greenhouse 9.54
gas emissions from Scottish shale oil and gas production (greatest for the KPMG 
high production scenario, and less for the central and low scenarios), CBM 
production and, to a lesser extent, a pilot development, would be avoided.   

 This is considered to be a minor positive effect, though there is considerable 9.55
uncertainty reflecting a lack of accurate information on the scale of development that 
would have taken place in the absence of the preferred policy position and on the 
indirect effects on wider energy use. 

Cumulative, synergistic and secondary effects 
Shale oil and gas extraction and CBM 

 The scale of all of the effects of habitat loss and fragmentation, disturbance, direct 9.56
impacts on habitats and species and greenhouse gas emissions is likely to be 
greatest under the KPMG high production scenario for shale oil and gas extraction, 
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which has the highest number of pads and greatest number of wells developed per 
pad.  This larger number of developments increases the likely extent of impacts.  
This could result in potential significant negative cumulative effects on 
biodiversity where pad developments take place within close proximity to each 
other.  It also increases the likelihood of development taking place within close 
proximity to a designated biodiversity site.  These effects are therefore likely to be 
lower for the central and low KPMG scenarios.   

 Pads for shale oil or gas extraction or CBM in closer proximity to designated wildlife 9.57
sites could result in a greater scale of impact arising from any of the above effects 
identified, with locally minor negative effects, although there is uncertainty over the 
location of pads. Conversely, positive synergy could also result from the high 
development scenario for shale oil and gas extraction which could facilitate sharing 
of pipelines, reducing overall impacts from individual pipeline construction or traffic 
impacts.  However there is uncertainty over the likely distribution of pads, and 
sharing of infrastructure. 

Pilot 

 The scale of an individual pilot project would result in site specific cumulative effects 9.58
on biodiversity from habitat loss and fragmentation, disturbance, direct impacts on 
habitats and species and greenhouse gas emissions in addition to the existing 
pressures on biodiversity in any of the three theoretical locations.  However as the 
existing pressures are unknown, the cumulative nature of these effects is minor 
negative uncertain. 

Preferred policy position  

 The timeframe for the avoidance of these additional effects is approximately the 9.59
next 40 years.  The avoidance of these effects is judged to be permanent within the 
context of the SEA.  The scale of avoidance of effects reflects the geographic area 
identified as prospective for shale oil and gas, across the Central Belt of Scotland. 

 In conclusion, although the biodiversity, flora and fauna of the Central Belt of 9.60
Scotland will continue to face existing pressures, the preferred policy position 
means that additional pressures on biodiversity, flora and fauna which could 
directly result from unconventional oil and gas development in Scotland, are 
avoided.  

 This is considered to be a significant positive effect. 9.61

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  9.62
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on the biodiversity, flora and fauna.  
These could reduce the overall potential scale of effect from unconventional oil and 
gas development, and therefore the associated scale of effect avoided as a 
consequence of the preferred policy position.   

 The applicability and practicality of many of these additional measures will be 9.63
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. Potential 
measures include: 
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 Loss of habitat, habitat fragmentation and impacts on hydro-ecological 9.64
functioning – potential impacts could be reduced if site selection and the laying of 
pipes associated with that development would avoid sites of high biodiversity value, 
particularly areas characterised by sensitive hydro-ecological regimes.  Surveys, 
such as bats and birds surveys, could help to identify potential ecological constraints 
and provide initial recommendations for avoidance of impacts and mitigation 
measures, as well as further ecological investigations and ongoing monitoring 
during construction, operation and decommissioning where necessary.   

 Disturbance of species – disturbance to species is highly dependent on the timing 9.65
of works.  To minimise potential impacts on breeding birds, for instance, the 
construction works that effect nesting habitat should be carried out during winter to 
avoid the bird breeding season (March-August).  Furthermore, disturbance to local 
fauna could be reduced if lighting would avoid illuminating habitats such as 
woodland and hedgerows.  Other mitigation measures include covering up any 
excavated holes/trenches overnight to prevent mammals from becoming trapped.  

 Accidental release of hazardous material to air, soil, or water – many of the 9.66
water, soil and air mitigation measures could help to protect or reduce potential 
impacts on local biodiversity.  These include careful soil stripping and restoration, 
use of permeable materials during soil sealing, the use of geotextiles and geo-
synthetics, the use of biodegradable fracking fluids, the (optimised) treatment of 
flowback and produced water through mobile units or at central facilities, the use of 
advanced monitoring technologies (e.g. DTS and DAS), annual inspections and 
repair, the use of supply chain management and ICT resources, and the re-use of 
wastewater. 

 Introduction of non-native species – contingency planning to deal with accidental 9.67
releases and spread of invasive species is likely to reduce the potential impacts on 
biodiversity, flora and fauna. 
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Table 9.1: Summary of effects on biodiversity, flora and fauna 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration of 
effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Habitat loss and 
fragmentation 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Permanent 

A significant negative 
effect is identified for the 
loss of habitat in areas of 
habitat importance. 

The location of 
development in 
proximity to sites of 
nature conservation 
importance, and the 
sensitivity of the habitat 
loss.  

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 
or 
permanent 

A minor negative effect 
is identified reflecting the 
scale of effects for the 
development of two 
pads. 

 Pilot project Minor 
Short to 
long term 

Permanent 

A minor negative effect 
is identified reflecting the 
locally important potential 
loss of habitat.  

 

 
Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A significant positive 
effect is identified 
reflecting the avoidance 
of the loss of habitat loss 
and fragmentation. 

 

Disturbance 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A minor negative effect 
is identified reflecting the 
temporary duration of the 
effect.  These effects are 
likely to be lower for the 
central and low KPMG 
scenarios reflecting the 
lower level of 
development. 

Proximity to sites 
designated for their 
nature conservation 
importance or sensitive 
species. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration of 
effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 

A negligible effect is 
identified reflecting the 
lower level of 
development. 

 Pilot project Minor 
Short to 
long term 

Temporary 

A negligible effect is 
identified reflecting the 
lower level of 
development. 

 

 
Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 

 

Hazardous 
materials, 
introduction of 
non-native 
species, 
hydrology 
impacts 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 
or 
permanent 

A significant negative 
effect is identified, 
reflecting the risk of 
accidental contamination. 

Risk of accidental 
contamination 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 
or 
permanent 

A minor negative effect 
is identified reflecting the 
lower level of 
development and lower 
risk. 

 

Pilot project Minor 
Short to 
long term 

Temporary 
or 
permanent 

A minor negative effect 
is identified reflecting the 
lower level of 
development and lower 
risk. 

 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent  

A significant positive 
effect is identified 
reflecting the avoidance 
of significant negative 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration of 
effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

effects. 

Climate change 
impacts on 
habitats and 
species 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Permanent 

A minor negative effect 
is identified.  These 
effects are likely to be 
lower for the central and 
low KPMG scenarios 

 

Business as 
usual– coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 
A negligible effect is 
identified reflecting the 
scale of development. 

 

Pilot project Minor 
Short to 
long term 

Permanent 
A negligible effect is 
identified reflecting the 
scale of development. 

 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 

A lack of accurate 
information on the 
scale of development 
that would have taken 
place in the absence of 
the preferred policy 
position and on the 
indirect effects on wider 
energy use. 

Cumulative 

Business as 
usual– shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Permanent 

A significant negative 
effect is identified 
reflecting that pad 
developments could take 
place within close 
proximity to each other. 

The distribution and 
location of pads and 
sharing of 
infrastructure. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration of 
effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Business as 
usual– coal 
bed methane 
extraction  

Minor 
Short to 
long term 

Permanent 

A minor negative effect 
is identified reflecting 
potential proximity to 
sensitive wildlife sites. 

 

Pilot project Minor 
Short to 
long term 

Permanent 

A minor negative effect 
is identified reflecting the 
potential sensitivities of 
the pilot locations. 

 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A significant positive 
effect is identified, 
reflecting the avoidance 
of significant negative 
effects. 
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10 Cultural and archaeological heritage 

What are the environmental effects of the reasonable alternative on cultural 

and archaeological heritage? 

 The potential environmental effects of unconventional oil and gas development on 10.1
historic environment features are identified221 as: 

 Construction of the well pad, access roads and any ancillary development
leading to:

- Loss and or damage of known and unknown surface and subsurface
archaeology and other designated and undesignated historic assets;

- Indirect impacts arising from changes to surface drainage patterns or removal
of peat, increased erosion or changes in the water table.

 Presence of access roads, perimeter fencing and ancillary development and
drilling rigs222 resulting in:

- Impacts on the setting of cultural heritage assets.

How do these effects relate to the current pressures and trends? 

 As outlined in the Environmental Baseline chapter there are a number of important 10.2
historic assets located in the Midland Valley.  This includes the Antonine Wall and 
the Forth Bridge, Conservation Areas and battlefields, such as Stirling Old Bridge.  
Historic structures also include features such as Blackness and Stirling Castles, and 
Clackmannan Tower and Alloa Tower. Designed landscapes include Dunimarle 
Castle, Culross Abbey House and High Valleyfield.  As illustrated on Figure 9a and 
9b, Appendix 1, the importance and distribution of these heritage assets across the 
Central Belt means that unconventional oil and gas development could result in 
potential impacts on historic environment assets. 

 Key threats to the historic environment include development and land use change, 10.3
and climate change poses a further threat to the structure of historic environment 
assets. 

 Figure 8a, Appendix 1, illustrates the distribution of high carbon soils in Scotland 10.4
and Figure 8b, Appendix 1, illustrates the distribution within the Central Belt.  This 
shows that unconventional oil and gas development within this area could potentially 
affect high carbon soils. 
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What current regulatory processes control these effects? 

 Nationally significant historic environment assets are protected through legislation. 10.5
In addition, the Town and Country Planning (Environmental Impact Assessment) 
(Scotland) Regulations 2017 relate to the assessment of the impact of certain public 
and private projects on the environment – including the historic environment – 
through the planning system.  This would require consideration of impacts on known 
historic environment assets and unknown archaeological potential where 
unconventional oil and gas developments are of a size and scale to require EIA. 

 Designated historic environment assets are also protected through the statutory 10.6
consents i.e. Listed Building Consent, Conservation Area Consent and Scheduled 
Monument Consent: 

 Listed Building Consent –is the mechanism by which planning authorities
ensure that any changes to listed buildings are appropriate and sympathetic
to their character.  It is a criminal offence to demolish, alter or extend a Listed
Building without Listed Building consent.223

 Conservation Area Consent – controls the demolition of unlisted buildings in
Conservation Areas.  The consent process is similar to the Listed Building
consent process.224

 Scheduled Monument Consent – is the mechanism by which HES ensures
that any changes to monuments of national importance are appropriate and
sympathetic to their character225.  Under the Ancient Monuments and
Archaeological Areas Act 1979226, it is a criminal offence to carry out
unauthorised works, or to allow unauthorised work to be carried out, on a
Scheduled Monument.

 The Hydrocarbon Licensing Directive 1994 allows for licences to impose terms and 10.7
conditions that concern protection of national treasures possessing artistic, historic 
or archaeological value.  The Town and Country Planning (Scotland) Act 1997 
requires planning applications to be determined in accordance with the development 
plan unless material considerations indicate otherwise.  The content of the Scottish 
Planning Policy, which is a material consideration, sets out that the planning system 
should ‘promote the care and protection of the designated and non-designated 
historic environment’.227 

223
 https://www.historicenvironment.scot/advice-and-support/applying-for-consents/listed-building-consent-

and-conservation-area-consent/listed-building-consent/ 
224

 https://www.historicenvironment.scot/advice-and-support/applying-for-consents/listed-building-consent-
and-conservation-area-consent/listed-building-consent-process/ 
225

 https://www.historicenvironment.scot/advice-and-support/applying-for-consents/scheduled-monument-
consent/what-is-scheduled-monument-consent/

227
 Scottish Government (2014) Scottish Planning Policy. Available at:  

https://beta.gov.scot/binaries/content/documents/govscot/publications/publication/2014/06/scottish-planning-
policy/documents/00453827-pdf/00453827-pdf/govscot:document/ 

226Ancient Monuments and Archaeological Areas Act 1979.  Available at: https://www.legislation.gov.uk/
ukpga/1979/46

222 The presence of the drilling rig (height approximately 38m) when on site, has the potential to impact on 
the setting of historic environment features at greater distance from the well pad.

https://www.legislation.gov.uk/ukpga/1979/46
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What stages of unconventional oil and gas result in these effects, what is the 

nature and significance of these effects?  

Loss and or damage of known and unknown archaeology and other 
designated and undesignated historic assets including indirect effects  
Business as usual– shale oil and gas extraction 

 Direct and indirect impacts resulting in loss or damage of known and unknown 10.8
archaeology and other designated and undesignated historic assets could occur 
during the stages of exploration, appraisal, production and decommissioning, at 
stages throughout the 30 year lifespan of the pad.  The effect could occur both at 
the site of the pad, and along the route of any pipeline construction, or vehicle 
access routes.  These effects are most likely during the initial development of the 
pad during the exploration and appraisal stage, however further effects could occur 
as new infrastructure is constructed to support the development of the pad.  The 
effects could be permanent. 

 There is uncertainty over the scale of effect of loss or damage to known and 10.9
unknown archaeology and other designated and undesignated historic assets, 
which would depend on the sensitivity of the cultural heritage asset affected and the 
extent of the impact. 

 Under the KPMG high scenario a larger number of pads and wells are developed 10.10
and there is greater potential risk of impacts to known and unknown archaeology 
and other designated and undesignated historic assets.  The existing regulatory 
processes are assumed to limit effects on significant assets.  Therefore the potential 
impact of pads could result in minor negative but uncertain effects if  pads are 
located in or close to an area with important cultural heritage assets. These effects 
are likely to be lower for the central and low KPMG scenarios.   

Business as usual – CBM 

 The nature of the effects described above is similar for both shale oil and gas 10.11
extraction under the three KPMG scenarios, and CBM.  The scale of effect remains 
the same for CBM for each scenario.  Although CBM is only anticipated to involve 
the development of two pads, the existing regulatory processes would limit effects 
and the potential impact of an individual pad could result in minor negative effects, 
if the pad is located in or close to an area with important cultural heritage assets, 
although this effect is uncertain. 

Pilot project 

 The development of a pilot project has the potential for loss or damage to known or 10.12
unknown archaeology and other designated and undesignated historic assets.  
Compared to the ‘business as usual’ alternative, the development of a single pilot 
location reduces the area over which these effects may occur, and the overall risk to 
the historic environment.  The regulatory processes are assumed to limit effects; 
however, the location of a pilot project is unknown and therefore the potential direct 
impacts on known or unknown archaeology may be greater.  This is a minor 
negative but uncertain effect depending on the location of the pilot, and cannot be 
distinguished for each theoretical pilot location. 

Preferred policy position 

 The preferred policy position means that adverse impacts resulting from the loss or 10.13
damage to culture heritage assets resulting from shale oil and gas development 
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(greatest for the KPMG high production scenario, and less for the central and low 
scenarios), CBM production and, to a lesser extent, a pilot development, would be 
avoided.   

 This is considered to be a minor positive effect. 10.14

Impacts on setting of cultural heritage  

Business as usual– shale oil and gas extraction 

 Impacts on setting of historic environment features could occur during exploration, 10.15
appraisal and production, with the greatest scale of effect during exploration, 
appraisal and the first two years of production (giving a total of approximately eight 
years228) when the presence of a drilling rig would increase the visual extent of 
impacts on setting.  Impacts on setting may also occur from floodlighting at the rig to 
support safe working at night. These impacts would be temporary and related to 
the timescale when drilling is required. During the production phase, the generators, 
container units for chemicals, waste materials and fluids, portable offices and work 
amenities could also impact on the setting of cultural heritage features.  These 
effects would occur during exploration, appraisal and production stages which take 
place over a period of approximately 20 years for an individual development, and 
would be temporary. 

 There is uncertainty over the impacts on setting of historic environment features 10.16
which would depend on the proximity of the development to a historic environment 
feature and the sensitivity of the historic environment asset affected and the number 
of pads and wells. 

 For each of the KPMG scenarios the scale of effect from each scenario is likely to 10.17
be greatest under the high production scenario, where the highest number of pads 
and wells would be developed.  In particular cumulative effects from pads which are 
developed in proximity to each other could increase the scale of effect on the setting 
of an historic environment asset, although these effects are recognised as 
temporary.  However, there is uncertainty over the likely location of pads under all 
three scenarios.   

 The effect of the high KPMG scenario on the historic environment is judged to be 10.18
significant negative.  Effects from the central and low KPMG scenarios are also 
judged to be significant negative, although this is uncertain, reflecting the potential 
for their distribution to result in cumulative effects. 

Business as usual- CBM 

 The development of CBM is anticipated to involve the development of two pads, and 10.19
therefore the potential extent of impacts on the historic environment is lower than for 
the scenarios for shale oil and gas extraction. However the location of individual 
pads is unknown and proximity to historic environment assets could result in minor 
negative effects. 

Pilot project 

 The development of a pilot project has the potential for impacts on the setting of 10.20
historic environment features.  Compared to the ‘business as usual’ alternative, the 

                                    
228

 Based on longest timescale for exploration and appraisal, plus two years of production as outlined in 
Scottish Government (2017) Talking Fracking, p.21 
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development of a single pilot location relates to a limited the area over which these 
effects may occur, and results in a lower overall risk to the historic environment.  
The location of a pilot project is unknown and therefore negative effects could occur 
on the setting of a nationally or internationally significant historic environment 
feature.  These effects would be temporary and relate to the development of a 
single pad and therefore minor negative effects are identified.  The potential 
impacts on the setting of historic environment features are not distinguished for 
each theoretical pilot location. 

Preferred policy position 

 The preferred policy position means that adverse impacts on the setting of cultural 10.21
heritage assets resulting from shale oil and gas development (greatest for the 
KPMG high production scenario, and less for the central and low scenarios), CBM 
production and, to a lesser extent, a pilot development, would be avoided.   

 This is considered to be a significant positive effect. 10.22

Cumulative, secondary and synergistic effects 

 The cumulative effects on the historic environment could arise from impacts on loss 10.23
or damage to known or unknown archaeology and from direct impacts on the setting 
of cultural heritage resources leading to overall loss or damage to these resources.  
This could occur under the low, central or high KPMG scenarios.   

 The development of CBM alone or a single pilot project would not result in 10.24
significant cumulative effects.  

 The preferred policy position means that existing pressures on cultural heritage 10.25
assets resulting from unconventional oil and gas development, in addition to the 
existing pressures on cultural heritage assets arising from development and land 
use change and climate change would be avoided. 

 The timeframe for the avoidance of these additional effects is approximately the 10.26
next 30 years229.  The avoidance of these effects is judged to be permanent within 
the context of the SEA.  The scale of avoidance of effects reflects the geographic 
area identified as prospective for shale oil and gas, across the Central Belt of 
Scotland. 

 No secondary or synergistic effects are identified. 10.27

Therefore, although the cultural heritage resource of Central Scotland will continue 
to face existing pressures, the preferred policy position means that additional 
pressures which would result from unconventional oil and gas development are 
avoided.   

 The preferred policy position means that cumulative adverse impacts resulting from 10.28
shale oil and gas development (greatest for the KPMG high production scenario, 
and less for the central and low scenarios), CBM production and, to a lesser extent, 
a pilot development, would be avoided.  This is considered to be a minor positive 
effect. 

                                    
229

 Total cumulative output for shale gas and associated liquids is assumed to be in the late 2040s based on 
KPMG (2016) Economic Impact Assessment and Scenario development of Unconventional Oil and Gas in 
Scotland p. 25 Available at: http://www.gov.scot/Resource/0050/00509321.pdf  

http://www.gov.scot/Resource/0050/00509321.pdf
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Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  10.29
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on cultural heritage.  These could reduce 
the overall potential scale of effect from unconventional oil and gas development, 
and therefore the associated scale of effect avoided as a consequence of the 
preferred policy position.   

 The applicability and practicality of many of these additional measures will be 10.30
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. Potential 
measures include: 

 Loss and/or damage of known and unknown archaeology, and other 10.31
designated and undesignated heritage assets – potential impacts could be 
reduced or avoided if the siting of development avoids sites of cultural heritage 
significance.  Site survey to identify previously unknown cultural heritage assets and 
monitoring during site construction and decommissioning phases will also help 
minimise impacts. 

 Direct and indirect impacts on the setting of cultural and archaeological 10.32
heritage –screening (e.g. planting hedges) and landscape treatment could minimise 
potential impacts on the setting of cultural heritage sites. 
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Table 10.1: Summary of effects on cultural heritage 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Loss and or 
damage of known 
and unknown 
archaeology, and 
other designated 
and undesignated 
historic assets 

Business as 
usual – 
shale oil and 
gas 
extraction 

Major 
Short to 
long term 

Permanent 

A minor negative effect 
is identified reflecting the 
potential to impact on 
designated and 
undesignated heritage 
assets.  These effects are 
likely to be lower for the 
central and low KPMG 
scenarios.   

 

Scale of effect of loss 
or damage to known 
and unknown 
archaeology and other 
designated and 
undesignated historic 
assets, which would 
depend on the 
sensitivity of the historic 
environment asset 
affected and the extent 
of the impact on the 
resource. 

 

Business as 
usual – coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Permanent 

A minor negative effect 
is identified, if the pad is 
located in or close to an 
area with important 
heritage assets. 

 

 Pilot project Minor 
Short to 
long term 

Permanent 

A minor negative effect 
is identified, if the pad is 
located in or close to an 
area with important 
heritage assets. 

 

 
Preferred None Short to Permanent A minor positive effect  
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

policy 
position 

long term is identified reflecting the 
avoidance of minor 
negative effects. 

Impacts on setting 
of cultural heritage 

Business as 
usual – 
shale oil and 
gas 
extraction 

Major 
Short to 
long term 

Temporary 

A significant negative 
effect is identified, 
reflecting potential 
cumulative effects from 
pads developed in close 
proximity to each other.  
Effects from the central 
and low KPMG scenarios 
are likely to be lower but 
are still identified as 
significant negative. 

The likely location of 
pads under all three 
scenarios and proximity 
to historic environment 
features. 

Business as 
usual – coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 

A minor negative effect 
is identified reflecting the 
development of two pads, 
and therefore the 
potential extent of 
impacts on the historic 
environment is lower than 
for the scenarios for 
shale oil and gas 
extraction. 

Proximity to historic 
environment assets is 
unknown. 

Pilot project Minor 
Short to 
long term 

Temporary 
A minor negative effect 
is identified reflecting the 
potential for impacts on 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

the setting of historic 
environment features. 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A significant positive 
effect is identified 
reflecting the avoidance 
of significant negative 
effects on cultural 
heritage. 

 

Cumulative effects 

Business as 
usual – 
shale oil and 
gas 
extraction 

Major 
Short to 
long term 

Permanent 

A minor negative 
cumulative effect is 
identified from impacts on 
loss or damage to known 
or unknown archaeology 
and from direct impacts 
on the setting of cultural 
heritage resources 
leading to overall loss or 
damage to these 
resources.  This could 
occur under the low, 
central or high KPMG 
scenarios.   

 

 

Business as 
usual – coal 
bed methane 

Minor 
Short to 
long term 

Permanent 
A negligible effect is 
identified. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

extraction 

Pilot project Minor 
Short to 
long term 

Permanent 
A negligible effect is 
identified. 

 

Preferred 
policy 
position 

None 
Short to 
long term 

Permanent 

A minor positive effect 
is identified reflecting the 
avoidance of cumulative 
minor negative effects. 
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11 Landscapes and geodiversity 

What are the environmental effects of the reasonable alternative on 

landscapes and geodiversity? 

 The potential environmental effects of unconventional oil and gas development on 11.1
landscape and geodiversity are identified as: 

 Direct impacts on landscape resulting from drilling rigs, lighting, flaring, access 
roads, pipelines, perimeter fencing, generators, sealed container units for 
chemicals and waste materials and fluids, portable offices and work amenities.230 

How do these effects relate to the current pressures and trends? 

 The upland landscapes of Scotland include the main areas of national landscape 11.2
significance (see Figure 10, Appendix 1), and within the Central Belt a number of 
local landscape designations recognise areas of local landscape importance.  
Furthermore landscape character assessment has identified the key qualities of 
local landscapes.  Scotland’s landscape is under pressure from new development, 
and this is an issue around the settlements of the Central Belt. 

 Trends in the visual influence of built development on the landscape show an 11.3
increase in the area of influence of built development.  The area of Scotland from 
which one or more types of built development can be seen increased to 73% in 
2013, an 11.6% increase from 2008231, with the largest visual influence from wind 
turbines. 

 Furthermore, 2014 data on the perceived naturalness of habitat across the CSGN232 11.4

(which covers a similar area to the Midland Valley) classified the landscape using a 

five point scale from least natural to most natural.  Only 25% of the land area was 

classed in the most natural categories. 

What current regulatory processes control these effects? 

 Nationally significant landscapes are protected through legislation and Scottish 11.5
Natural Heritage has statutory functions within the planning system as part of the 

                                    
230

 Scottish Government (2017) Talking Fracking, p. 22 
231

 SNH. 2014. Visual influence of built development indicator – 2013 data update - Technical note. Scottish 
Natural Heritage, Inverness. Available at: https://www.nature.scot/sites/default/files/2017-
06/Natural%20Heritage%20Indicator%20-%20N3%20-
%20Visual%20Influence%20of%20Built%20Development%20and%20Land%20Use%20Change%20-
%202014%20update.pdf  
232

 Scottish Natural Heritage (2016) Landscape Indicator LLQ2 Perceived Naturalness of land cover in the 
Central Scotland Green Network Area (CSGN) https://www.nature.scot/sites/default/files/2018-
02/Landscape%20Indicator%20-%20LLQ2%20-
%20Naturalness%20of%20land%20cover%20in%20CSGN.pdf  

https://www.nature.scot/sites/default/files/2017-06/Natural%20Heritage%20Indicator%20-%20N3%20-%20Visual%20Influence%20of%20Built%20Development%20and%20Land%20Use%20Change%20-%202014%20update.pdf
https://www.nature.scot/sites/default/files/2017-06/Natural%20Heritage%20Indicator%20-%20N3%20-%20Visual%20Influence%20of%20Built%20Development%20and%20Land%20Use%20Change%20-%202014%20update.pdf
https://www.nature.scot/sites/default/files/2017-06/Natural%20Heritage%20Indicator%20-%20N3%20-%20Visual%20Influence%20of%20Built%20Development%20and%20Land%20Use%20Change%20-%202014%20update.pdf
https://www.nature.scot/sites/default/files/2017-06/Natural%20Heritage%20Indicator%20-%20N3%20-%20Visual%20Influence%20of%20Built%20Development%20and%20Land%20Use%20Change%20-%202014%20update.pdf
https://www.nature.scot/sites/default/files/2018-02/Landscape%20Indicator%20-%20LLQ2%20-%20Naturalness%20of%20land%20cover%20in%20CSGN.pdf
https://www.nature.scot/sites/default/files/2018-02/Landscape%20Indicator%20-%20LLQ2%20-%20Naturalness%20of%20land%20cover%20in%20CSGN.pdf
https://www.nature.scot/sites/default/files/2018-02/Landscape%20Indicator%20-%20LLQ2%20-%20Naturalness%20of%20land%20cover%20in%20CSGN.pdf
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wide range of responsibilities for the natural environment.  In addition the Town and 
Country Planning (Environmental Impact Assessment) (Scotland) Regulations 
2017233 relate to the assessment of the impact of certain public and private projects 
on the environment – including landscape– through the planning system. 

 The Town and Country Planning (Scotland) Act 1997 requires planning applications 11.6
to be determined in accordance with the development plan unless material 
considerations indicate otherwise.  Scottish Planning Policy is a material 
consideration, and states that the planning system should ‘facilitate positive change 
while maintaining and enhancing distinctive landscape character’. 

 Furthermore, the Management of Extractive Waste (Scotland) Regulations 2010234 11.7
requires that extractive waste will be managed without using processes or methods 
which could cause unacceptable effects to the landscape or places of special 
interest. 

What stages of unconventional oil and gas developments result in these 

effects, what is the nature and significance of these effects?  

Business as usual – shale oil and gas 

 Direct impacts on landscape could result from the presence of surface equipment of 11.8
drilling rigs, lighting, flaring, access roads, pipelines, perimeter fencing, generators, 
sealed container units for chemicals and waste materials and fluids, portable offices 
and work amenities.  The initial drilling requires a rig with a mast typically 30m – 
38m235 in height which will be replaced with a work-over rig (typically with a mast 
22m) one the initial drilling is complete. These rigs are temporary structures and the 
drill-hole is then capped with an extraction point and protective cage (typically 3m 
high)236.   

 The landscape impacts of surface infrastructure are greatest during exploration, 11.9
appraisal and the early years of production when there will be the presence of the 
drilling rig in addition to the other surface infrastructure. The surface infrastructure 
will introduce built features into the landscape. The landscape impact of the drilling 
rig and surface infrastructure is temporary.  The drilling rig is likely to be present on 
site over a period of approximately 4 – 8 years237, although other surface 
infrastructure will remain throughout the production period of the pad, with minimal 
surface infrastructure remaining following decommissioning. 

 Cumulative landscape impacts could arise under all of levels of development under 11.10
the three KPMG scenarios, should unconventional oil and gas developments take 
place in close proximity to each other.  The likelihood of cumulative effects 
occurring is greatest during the exploration, appraisal and early years of production 

                                    
233

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2017 
(Scottish Statutory Instrument 2017 No. 102) 
234

 The Management of Extractive Waste (Scotland) Regulations 2010 (Scottish Statutory Instrument 2010 
No. 60) 
235

 38m is referenced in Scottish Government (2017) Talking Fracking, 30m is referenced in Scottish 
Government (2014) Independent Expert Scientific Panel – Report on Unconventional Oil and Gas 
236

 Scottish Government (2014) Independent Expert Scientific Panel – Report on Unconventional Oil and 
Gas.  Available at: http://www.gov.scot/Resource/0045/00456579.pdf 
237

 Based on 2-6 years for exploration and appraisal and drilling rig being on site during first two years of 
production as outlined in Scottish Government (2016) Talking Fracking. p23.  
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and is likely to be temporary in nature.  The effect is likely to be greatest under the 
KPMG high scenario as this includes the highest number of pads and wells which 
therefore has the greatest chance of developments taking place where intervisibility 
between pad sites could occur.  However, the distribution of pads under the central 
or low scenario could also result in cumulative effects, and significant negative 
effects are identified for the KPMG high scenario, and minor negative effects for the 
central and low scenarios. 

Business as usual - CBM 

 The nature of landscape impacts of shale oil and gas extraction and CBM are 11.11
similar, although the technical approach to extraction is recognised as different.  The 
extent of landscape impacts for CBM extraction is significantly lower than for shale 
oil and gas extraction reflecting the anticipated development of two pads of 15 wells 
each.  The location of developments for shale oil and gas extraction or CBM could 
be within or in close proximity to a locally designated landscape.  However, 
reflecting the development of two wells, the scale of infrastructure and the 
temporary nature of the landscape impacts described above, these effects are 
judged to be negligible. 

Pilot project 

 The development of a pilot project will have local landscape effects including 11.12
industrialisation of the landscape.  These effects may be more significant where a 
development is located within or close to sensitive landscapes.   

 A rural pilot location is assumed to be in close proximity to a local landscape 11.13
designation.  However, reflecting the temporary nature of the landscape impacts, 
the effect of a single pilot pad and associated wells is judged to be negligible. 

 A semi-urban pilot could result in increased urbanisation, impacting on the character 11.14
and integrity of the landscape at the urban edge.  However the landscape effects 
are judged to be negligible. 

 An urban pilot could result in further industrialisation of an already fragmented urban 11.15
fringe landscape.  However the landscape effects are judged to be negligible. 

Preferred policy position 

 The  preferred policy position would result in the avoidance of the following effects 11.16
resulting from unconventional oil and gas development: 

 Direct impacts on landscape resulting from drilling rigs, lighting, flaring, access 
roads, pipelines, perimeter fencing, generators, sealed container units for 
chemicals and waste materials and fluids, portable offices and work amenities. 

 The preferred policy position would mean that pressures on landscape and 11.17
geodiversity resulting from unconventional oil and gas development, in addition to 
the existing pressures on landscape and geodiversity arising from development, 
land use change and climate change would be avoided. 

 The timeframe for the avoidance of the most significant additional effects 11.18
associated with the cumulative landscape impacts of exploration, appraisal and the 
early years of production is approximately the next 15 years238.  The avoidance of 

                                    
238

 Total cumulative output for shale gas and associated liquids is assumed to be in the late 2040s based on 
KPMG (2016) Economic Impact Assessment and Scenario development of Unconventional Oil and Gas in 
Scotland p. 25 Available at: http://www.gov.scot/Resource/0050/00509321.pdf  

http://www.gov.scot/Resource/0050/00509321.pdf
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these effects is judged to be permanent within the context of the SEA.  The scale 
of avoidance of effects reflects the level of development under the KPMG scenarios 
for shale oil and gas, across the Central Belt of Scotland. 

 Therefore, although the landscape of Central Scotland will continue to face existing 11.19
pressures, the preferred policy position means that additional pressures that would 
result from unconventional oil and gas development would be avoided.   

 This is considered to be a significant positive effect. 11.20

Cumulative, synergistic and secondary effects 
Business as usual – shale oil and gas extraction 

 The cumulative landscape impacts of all aspects of unconventional oil and gas 11.21
development are covered together within the assessment of each alternative. 

 Positive synergy could occur from developments in close proximity to each other 11.22
sharing water disposal infrastructure, thereby reducing the amount of on-site 
storage and transport and associated landscape impact.  However this will result in 
the development of separate facilities at an additional location, and extent to which 
this might occur is uncertain. 

Business as usual - CBM 

 The cumulative effects from CBM development alone are identified as negligible, 11.23
reflecting the scale of development. 

Pilot project 

 Reflecting the above conclusions, the landscape impacts from an individual pad for 11.24
a pilot project, in any of the three locations are judged to be negligible. 

Preferred policy position 

 No additional negative cumulative, synergistic or secondary effects are identified for 11.25
the alternatives, therefore no cumulative, synergistic or secondary effects are 
avoided. 

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  11.26
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on landscape and geodiversity.  These 
could reduce the overall potential scale of effect from unconventional oil and gas 
development, and therefore the associated scale of effect avoided as a 
consequence of the preferred policy position.   

 The applicability and practicality of many of these additional measures will be 11.27
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. Potential 
measures include: 

 Site selection to avoid sensitive, locally important sites and visually prominent 
locations. 

 Mitigation measures such as screening, landscape treatment and landscape 
restoration after decommissioning could further reduce landscape and visual 
impacts that may arise from unconventional oil and gas developments.   
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 Sharing of infrastructure could reduce the number of traffic movements over the 
lifetime of an unconventional oil and gas site, with associated positive effects by 
reducing impacts on landscape quality and local amenity. 
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Table 11.1: Summary of effects on landscapes and geodiversity 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when effect 
may occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Landscape and 
visual effects 
(including 
cumulative 
effects) 

Business as 
usual  – shale 
oil and gas 
extraction 

Major 
Short to long 
term 

Temporary 

A significant negative 
effect is identified for 
the KPMG high 
scenario, and minor 
negative effects for the 
central and low 
scenarios. 

 

The likely location of 
pads under all three 
scenarios and 
potential for 
cumulative effects and 
the likelihood of 
infrastructure sharing. 

Business as 
usual – coal 
bed methane 
extraction 

Minor 
Short to long 
term 

Temporary 

A negligible effect is 
identified reflecting the 
development of two 
wells, the scale of 
infrastructure and the 
temporary nature of the 
landscape impacts 

 

Pilot project Minor 
Short to long 
term 

Temporary 

A negligible effect is 
identified reflecting the 
scale of development, 
the scale of 
infrastructure and the 
temporary nature of the 
landscape impacts. 

 

Preferred 
policy position 

None 
Short to long 
term 

Permanent 

A significant positive 
effect is identified 
reflecting the avoidance 
of significant negative 
effects. 

 



133 

12 Material assets 

What are the sources of impacts of the reasonable alternative on material 

assets? 

 The potential environmental effects of unconventional oil and gas development on 12.1
material assets are identified as: 

 development of pads impacting on: 

- land use change: 

 mineral resources, forestry and woodland, agricultural land. 

- infrastructure: 

 roads  

 water supply, treatment of waste products and environmental pollution. 

How do these effects relate to the current pressures and trends? 

 Development pressure impacts on existing mineral resources, forestry and 12.2
woodland and agricultural land, and unconventional oil and gas development 
provides a further contributory factor.  Between 1947 and 1988, the total area of 
built land increased by an estimated 46% and the land used for infrastructure 
increased by around 22%.  Most of these changes involved agricultural land, and 
the remainder was largely on upland or woodland habitats239.  Land use change 
associated with unconventional oil and gas development would result in the 
development of approximately 24ha240 for the high scenario, 16ha for the central 
scenario and 8ha for the low scenario241.  All of the areas indicated are excluding 
any additional land area required for access roads, pipes etc. and are therefore 
presented as conservative estimates.242   

 The distribution of higher quality agricultural land including land of Grade 2 and 3.1 12.3
is found particularly in the East, including coastal areas of Fife, Edinburgh, West 

                                    
239

 SNH, 2003. Trend note – Land Cover Change 1940s – 1980s: Built land. Available at: 
https://www.nature.scot/sites/default/files/2017-09/B1009926%20-%20Trend%20note%20-
%20Land%20Cover%20Change%201940s%20%E2%80%93%201980s%20-%20Built%20land.pdf  
240

 For comparison the Alloa West Business Park allocated in the Clackmannanshire Local Plan (2015) p. 
117 covers an area of 53.48ha, Sauchie West housing allocation p. 122 covers an area of 52.81ha.  
Available at: http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-
ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-
848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf  
241

 Based on the assumption that an average well pad is the area of a football pitch (8,000m
2
) each KPMG 

scenario is therefore the (number of pads x 8,000), plus the area of 2 CBM pads at 16,000m
2
.  

242
 This compares to the allocations in Clackmannanshire Local Development Plan (2015) of approximately 

351ha business land and 363ha housing land. These total figures are based on the figures provided in the 
area statements for Forth, West Ochils and East Ochils 

https://www.nature.scot/sites/default/files/2017-09/B1009926%20-%20Trend%20note%20-%20Land%20Cover%20Change%201940s%20%E2%80%93%201980s%20-%20Built%20land.pdf
https://www.nature.scot/sites/default/files/2017-09/B1009926%20-%20Trend%20note%20-%20Land%20Cover%20Change%201940s%20%E2%80%93%201980s%20-%20Built%20land.pdf
http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf
http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf
http://gis.clacksweb.org.uk/dataset/e0a14ab6-c461-436a-a7e0-ec9ff4c899e9/resource/aaa5ccb2-136a-48e5-b349-848d2ca27abc/download/clackmannanshirelocaldevelopmentplanaugust2015.pdf
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Lothian and Falkirk243.  Climate change is also anticipated to result in changes to the 
agricultural productivity of land. 

 The Scottish Forestry Strategy sets out an ambition to increase Scotland’s 12.4
woodland cover.  At the beginning of the last century woodland cover in Scotland 
had declined to about 5%, and today Scotland’s woodland cover is about 17% of the 
land area.  Expansion of woodland brings a range of benefits, and the expectation is 
to increase woodland cover to around 25% in the second half of the century.244 

 Trends in traffic movements show an overall growing trend in vehicle km travelled 12.5
on Scotland’s roads.  46.4 billion vehicle kilometres were travelled on Scotland’s 
roads in 2016– an increase of 2% over the year, 5% more than in 2006 and the 
highest recorded level.  Long-term, the volume of car traffic on major roads 
(Motorways and A roads) has more than doubled, from an estimated 9,300 million 
vehicle kilometres in 1975 to between 28,000 and 30,000 million vehicle kilometres 
for the last ten years.245 

 The Central Belt of Scotland contains a wide range of minerals including a highly 12.6
productive coalfield, extensive igneous rock aggregate quarries and significant 
deposits of sand, gravel and clay.  Unconventional oil and gas is itself a mineral 
resource, and these mineral resources are identified and protected through planning 
policies.  Furthermore, the area of land that would be potentially utilised for 
unconventional oil and gas development is low compared to the area of land being 
brought forward for development within local plans246. 

 Waste water produced from unconventional oil and gas development will be stored, 12.7
treated and disposed of at a suitable waste treatment facility247.  It is anticipated that 
the treatment of waste may take place using purpose built facilities and would not 
impact on the existing waste water infrastructure.   Direct impacts on water supply, 
treatment of waste water and environmental pollution are addressed under the 
relevant SEA topics of water and soil. 

What current regulatory processes control these effects? 

 The planning system controls planning for minerals, and minerals safeguarding is 12.8
the mechanism by which mineral resources are managed to ensure supplies for the 
future.  Shale oil and gas and CBM resources are mineral resources relevant to 
development plan mineral policies. 

 Transport Scotland is consulted on planning applications for developments affecting 12.9
the trunk road network.  Scottish Planning Policy states that where a new 

                                    
243

 Grade 2 is land capable of producing a wide range of crops.  Grade 3.1 is land capable of producing 
consistently high yields of a narrow range of crops and/or moderate yields of a wider range.  Short grass leys 
are common. http://map.environment.gov.scot/Soil_maps/?layer=5#  
244

 Forestry Commission Scotland (2009) The Scottish Government’s Rationale for Woodland Expansion.  
Available at: https://scotland.forestry.gov.uk/images/corporate/pdf/ForestExpansion.pdf   
245

 Transport Scotland Scottish Transport Statistics no 36 2017 Edition.  A National Statistics publication for 
Scotland.  Available at: https://www.transport.gov.scot/media/41863/scottish-transport-statistics-2017-with-
correction-to-table-214.pdf 
246

 See reference to footnote in paragraph 12.2 to the area of land allocated for development in the 
Clackmannanshire Local Development Plan. 
247

 Scottish Government (2017) Talking ’Fracking’ A consultation on Unconventional Oil and Gas.  Available 
at: http://www.gov.scot/Resource/0051/00513575.pdf  

http://map.environment.gov.scot/Soil_maps/?layer=5
https://scotland.forestry.gov.uk/images/corporate/pdf/ForestExpansion.pdf
http://www.gov.scot/Resource/0051/00513575.pdf
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development or a change of use is likely to generate a significant increase in the 
number of trips, a transport assessment should be carried out.  The assessment 
should set out how the development will affect the performance and safety of the 
trunk road network, including any potential cumulative effects, and what, if any, 
mitigation measures are required.248 

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) 12.10
Regulations 2017249 relate to the assessment of the impact of certain public and 
private projects on the environment through the planning system.250  This would 
require consideration of impacts on mineral resources where unconventional oil and 
gas developments are of a size and scale to require EIA. 

 Furthermore, the Management of Extractive Waste (Scotland) Regulations 2010251 12.11
requires that extractive waste will be managed without using processes or methods 
which could result in the abandonment, dumping or uncontrolled depositing of 
extractive waste. 

What stages of unconventional oil and gas development result in these 

effects, what is the nature and significance of these effects?  

Impacts on land use change 
Business as usual – shale oil and gas 

 The development of a pad is assumed to exclude the use of land for other purposes 12.12
such as agriculture, forestry and woodland or other mineral extraction.  This extends 
over the operational period of the pad through to the completion of 
decommissioning, a period of approximately 30 years.  This effect would be 
temporary, reflecting the restoration of the site following decommissioning.  
Although some loss or damage to soil may reduce the overall area of land suitable 
for agriculture or forestry and woodland, it is assumed that following restoration of 
the site these land uses could take place although this is considered to be a long-
term process. 

 For each of the KPMG scenarios the scale of effect on land use change from each 12.13
scenario is likely to be greatest under the high production scenario, where the 
largest number of pads would be developed. However, there is uncertainty over the 
likely location of pads under all three scenarios and impacts on land with greatest 
suitability for agriculture or forestry and woodland production, or with high carbon 
content.   

 The impacts on land use change from all of the KPMG scenarios are therefore 12.14
identified as minor negative. 

248
 Transport Scotland (2016) Development and the Trunk Road Network.  Available at: 

https://www.transport.gov.scot/media/1414/trbo-development-and-the-trunk-road-network-march-2016.pdf 
249

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) Regulations 2017 
(Scottish Statutory Instrument 2017 No. 102) 
250

 Historic Environment Scotland, Assessing Impacts on the historic environment.  
251

 The Management of Extractive Waste (Scotland) Regulations 2010 (Scottish Statutory Instrument 2010 
No. 60) 

https://www.transport.gov.scot/media/1414/trbo-development-and-the-trunk-road-network-march-2016.pdf
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Business as usual - CBM 

 The nature of the effects described above is similar for both shale oil and gas 12.15
extraction and CBM.  The scale of development of CBM is anticipated to involve two 
pads and is therefore lower in terms of impacts on land use change, a minor 
negative effect is identified for CBM, because there remains uncertainty about the 
likely locations of these developments and impacts on land with greatest suitability 
for agriculture, forestry or with a high carbon content.. 

Pilot project 

 The development of a pilot project is assumed to involve the development of a 12.16
single pad and an unknown number of wells.  The location of a pilot is unknown, 
however it is assumed that a rural pilot would be on an area of high carbon soil and 
the location of a semi-urban and peri-urban pilot would be on soils of moderate 
carbon content.  The overall scale of impact on land use change is therefore 
identified as minor negative. 

Preferred policy position 

 The preferred policy position means that adverse impacts associated with land use 12.17
change to accommodate shale oil and gas production (greatest for the KPMG high 
production scenario, and less for the central and low scenarios), CBM production 
and, to a lesser extent, a pilot development, would be avoided.   

 This is considered to be a minor positive effect. 12.18

Impacts on infrastructure 

Business as usual – shale oil and gas 

 Unconventional oil and gas development results in increased traffic movements 12.19
which would contribute to the growing trend in vehicle kilometres travelled on 
Scotland’s roads.  The use of pipelines to transport water or gas would reduce the 
overall number of vehicle movements generated.  However the extent or likelihood 
of the use of pipelines across all three development scenarios is uncertain.  
Assuming that no pipelines are used, and that wastewater is not reused, the KPMG 
high scenario would generate the greatest number of traffic movements, with lower 
levels generated for the central and low scenarios.  The overall impact of the 
increased traffic movements is likely to depend on the nature of the local road 
network, and local congestions issues or if there are settlements which the vehicles 
would travel through.  A minor negative uncertain effect on road infrastructure is 
identified for all three of the KPMG scenarios. 

 In relation to water supply, it is assumed that the regulation of water abstraction by 12.20
SEPA would ensure the avoidance of locally significant negative effects on the 
water environment, with negligible effects for the three KPMG scenarios. 

 The three KPMG scenarios for shale oil and gas extraction generate waste water 12.21
which requires treatment.  It is assumed that the waste water is either treated on the 
site of the pad, or is transported by vehicle or pipeline to a purpose built waste water 
treatment plant.  The KPMG high scenario is estimated to produce twice as much 
shale gas as the central scenario and will potentially generate the greatest volume 
of waste water for treatment reflecting the higher number of pads and wells.  Minor 
negative effects on waste water generation and disposal are identified for the 
KPMG scenarios for shale oil and gas. 
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 The specific impacts of environmental pollution are covered under the relevant topic 12.22
areas of air, water and soil.  The issue of environmental pollution in relation to 
material assets is the overall degradation of the quality of the environment.  A high 
quality environment contributes to a high quality of life, and degraded environmental 
surroundings could have negative effects on health and wellbeing.  The high KPMG 
scenario has the potential for greater impacts in terms of environmental pollution 
and impacts on environmental quality from the greater number of pads and wells, 
and overall impacts on environmental quality are judged to be minor negative. 
These effects are likely to be lower for the central and low KPMG scenarios.   

Business as usual - CBM 

 Ricardo Energy and Environment (2016) found that the range of unconventional oil 12.23
and gas development scenarios considered could give rise to between 210 and 
1,670 traffic movements per week on average across the country as a whole, with a 
further 99 movements associated with the coal bed methane scenario252.  However 
reflecting the scale of CBM development, and the potential for lower water 
requirements and vehicle movements, negligible effects are identified for impacts 
on road infrastructure. 

 In relation to the use of water, normal CBM extraction methods do not require 12.24
significant volumes of water during drilling or extraction. In contrast, hydraulic 
fracturing requires large volumes of water.  CBM extraction can require use of 
hydraulic fracturing, depending on local geological conditions, though currently it is 
usually extracted without the use of hydraulic fracturing.  Should hydraulic fracturing 
be required water requirements for CBM may increase, along with potential vehicle 
movements, however based on the overall low scale of development, and lower 
water requirements negligible effects are identified in relation to water supply. 

 With regard to the generation of waste, the water produced during CBM extraction 12.25
was originally present in fractures and pores prior to drilling. There are typically 
much more saline than fracking fluids253.  Similar to the processing of waste for shale 
oil and gas the waste water requires treatment and disposal.  Reflecting the scale of 
CBM development, negligible effects are identified. 

 Overall impacts on environmental quality are lower for CBM extraction reflecting the 12.26
more limited impacts of the development of two pads of 15 wells, and negligible 
effects are identified. 

Pilot project 

 The development of a pilot project is assumed to involve the development of a 12.27
single pad and an unknown number of wells.  The location of a pilot is unknown, 
however the development of any of the three theoretical pilot locations on 
infrastructure is judged to be negligible. 
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Preferred policy position 

 The preferred policy position means that adverse impacts on infrastructure resulting 12.28
from shale oil and gas production (greatest for the KPMG high production scenario, 
and less for the central and low scenarios), CBM production and, to a lesser extent, 
a pilot development, would be avoided.   

 This is considered to be a minor positive effect. 12.29

Cumulative, synergistic and secondary effects 
Business as usual - Shale oil and gas extraction  

 Cumulatively the impacts on land use change as a result of development and 12.30
infrastructure, including increased traffic levels could result in urbanisation of the 
countryside, with overall minor negative effects on environmental quality.  
Secondary effects could also arise as a result of the construction of waste treatment 
facilities.  No synergistic effects are identified. 

Business as usual - CBM 

 The environmental effects of the development of CBM will contribute to combined 12.31
effects on land use change, roads, water abstraction and waste treatment, however 
the scale of these effects is judged to be negligible reflecting the scale of CBM 
development. 

Pilot project 

 The environmental effects of the development of a pilot project will contribute to 12.32
combined effects on land use change, roads, water abstraction and waste 
treatment.  However the scale of these effects is judged to be negligible. 

Preferred policy position 

The preferred policy position means that adverse cumulative impacts on material 
assets (land use change and infrastructure) resulting from shale oil and gas 
production (greatest for the KPMG high production scenario, and less for the central 
and low scenarios), CBM production and, to a lesser extent, a pilot development, 
would be avoided.   

 In conclusion, although the material assets within the Central Belt of Scotland will 12.33
continue to face existing pressures, the preferred policy position ensures that 
additional pressures on material assets, which would result from unconventional oil 
and gas development will not take place.  This is considered to be a minor 
positive effect. 

Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  12.34
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on material assets.  These could reduce 
the overall potential scale of effect from unconventional oil and gas development, 
and therefore the associated scale of effect avoided as a consequence of the 
preferred policy position.   

 The applicability and practicality of many of these additional measures will be 12.35
determined at a site specific level so it is not possible to draw firm conclusions as to 
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the extent to which they would mitigate predicted effects successfully. Potential 
measures include: 

 Land use change – potential impacts in relation to land use change could be 12.36
reduced if brownfield sites are promoted for re-development, rather than greenfield 
land.  This would ensure the prudent use of resources. 

 Impacts on infrastructure – many of the water, soil and air mitigation measures 12.37
could help to reduce impacts on infrastructure and the wider environment.  These 
include careful soil stripping and restoration, the use of advanced monitoring 
technologies (e.g. DTS and DAS), annual inspections and repair, the use of supply 
chain management and ICT resources, and the re-use of wastewater. 
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Table 12.1: Summary of effects on material assets 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when effect 
may occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Land use 
change 

Business as 
usual – shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A minor negative effect is 
identified as the scale of effect 
on land use change from each 
scenario is likely to be 
greatest under the high 
production scenario, where 
the largest number of pads 
would be developed. 

The likely location of 
pads and impacts 
on land with 
greatest suitability 
for agriculture or 
forestry and 
woodland 
production. 

Business as 
usual – coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 
A minor negative effect is 
identified reflecting the scale 
of development of two pads. 

Pilot project Minor 
Short to 
long term 

Temporary 

A minor negative effect is 
identified due to the potential 
location of the pilot on high 
carbon soils. 

 

Preferred 
policy position 

None 
Short to 
long term 

Permanent 

A minor positive effect is 
identified reflecting the 
avoidance of minor negative 
effects associated with land 
use change. 

 

Impacts on 
infrastructure 

Business as 
usual – shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A minor negative effect is 
identified reflecting impacts on 
road infrastructure, 
wastewater generation and 
disposal, and is identified for 
all three of the KPMG 
scenarios.  A negligible effect 
is identified in relation to water 

The use of pipelines 
to transport water or 
gas would reduce 
the overall number 
of vehicle 
movements 
generated, however 
this is uncertain. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when effect 
may occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

supply reflecting the effect of 
regulation. 

Business as 
usual – coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 

A negligible effect is 
identified in relation to 
infrastructure reflecting the 
scale of development of two 
pads. 

 

Pilot project Minor 
Short to 
long term 

Temporary 

A negligible effect is 
identified in relation to 
infrastructure reflecting the 
scale of development of a 
single pad. 

 

Preferred 
policy position 

None 
Short to 
long term 

Permanent 

A minor positive effect is 
identified reflecting the 
avoidance of minor negative 
effects. 

 

Cumulative 

Business as 
usual – shale 
oil and gas 
extraction 

Major 
Short to 
long term 

Temporary 

A minor negative effect is 
identified on environmental 
quality resulting from land use 
change as a result of 
development and 
infrastructure, including 
increased traffic levels and 
resulting urbanisation. 

 

Business as 
usual – coal 
bed methane 
extraction 

Minor 
Short to 
long term 

Temporary 
A negligible effect is 
identified reflecting the scale 
of development of two pads. 

 

Pilot project Minor 
Short to 
long term 

Temporary 
A negligible effect is 
identified reflecting the scale 
of development of a single 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when effect 
may occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

pad. 

Preferred 
policy position 

None 
Short to 
long term 

Permanent 

A minor positive effect is 
identified reflecting the 
avoidance of minor negative 
cumulative effects. 
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13 Population and human health 

What are the environmental effects of the reasonable alternative on 

population and human health? 

 Unconventional shale gas/oil development and CBM development could result in the 13.1
following effects on population and human health: 

 Health impacts associated with air pollution from direct and indirect sources 
associated with exploration, appraisal, production and decommissioning. 

 Health impacts associated with water pollution from direct and indirect sources 
associated with exploration, appraisal, production and decommissioning. 

 Noise, light, and odour issues from exploration, appraisal and production: 

- Noise impacts (from site activities and traffic associated with unconventional 
oil and gas developments). 

- Light pollution from site activities including floodlighting and flaring. 

- Odour nuisance. 

 Health issues associated with induced seismic activity during exploration, 
appraisal and production. 

 Impacts on local amenity and mental well-being, and access to opportunities for 
recreation and physical activity. 

 Physical health and safety risks: 

- Increased risk of road accidents. 

- Accidental releases of hazardous materials. 

- Explosive risk (including waterborne methane) 

- Occupational risks associated with respirable crystalline silica. 

 The health impacts of air pollution are described in detail in the section on Air which 13.2
explains the different air pollutants released by unconventional oil and gas 
development and their health impacts.  Pollutants include methane (CH4), carbon 
dioxide (CO2), volatile organic compounds (VOCs), non-methane volatile organic 
compounds (NMVOC), nitrogen oxides (NOx), carbon monoxide (CO), sulphur 
dioxide (SO2), particulate matter (PM), and black carbon.   

 Air pollution due to gaseous and particulate hazards linked to unconventional oil and 13.3
gas activities is a potential source of both short- and long-term adverse effects on 
human health.  Evidence is well established that the main toxic pollutants can cause 
a variety of health effects including irritation of the respiratory system and 
exacerbate existing health conditions, especially heart disease and respiratory 
illnesses, in vulnerable individuals.254  
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 The health impacts of water pollution are explained in detail in the section on Water 13.4
which explains the different sources of water pollution.  Health impacts include 
carcinogens used in fracturing fluid, and naturally occurring radioactive material 
within flowback water.   

 Unconventional oil and gas developments have the potential to increase noise 13.5
impacts on nearby residents.  Site activities associated with unconventional oil and 
gas development that could increase noise impacts include drilling, completion 
operations, flaring and traffic movements to and from unconventional oil and gas 
facilities255. 

 Light pollution may be caused by lighting for safe working or flaring, particularly 13.6
during the drilling phase which occurs 24 hours a day until complete.  Truck 
movements may comprise another source of light pollution256. 

 Odours associated with unconventional oil and gas could potentially result in odour 13.7
nuisance, particularly in neighbouring areas257. 

 It is documented that unconventional oil and gas developments can lead to induced 13.8
seismic activity.  When unconventional oil and gas wells are fractured, the rock 
breaks and causes locally detectable seismic events.  Induced seismicity is often 
the result of long-term unconventional oil and gas production258,259.  Seismicity is 
associated with hydraulic fracturing, which is generally not required with the 
extraction of CBM260, although it can take place. 

 The risk of fracking-induced felt seismicity causing damage to properties or people 13.9
at the surface is considered to be very low: very few earthquakes have been 
triggered by fracking for shale gas (3-5 documented cases of felt seismicity over 
millions of frack jobs, Davies et al 2013), and the hazard they pose is very small 
since the few incidences of felt seismicity were at such small magnitudes that they 
caused little or no environmental effect or damage to the built environment.261  
However Health Protection Scotland262 concluded that there was ‘inadequate’ 
evidence that seismicity linked to unconventional oil and gas activity was associated 
with any actual physical risk to health.  Furthermore natural seismicity is low in the 
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Central Belt of Scotland, where natural (background) earthquake activity almost all 
occurs north of the Central Belt, or south of the Southern Uplands263. 

 Impacts on local amenity and well-being relate to wider environmental quality, 13.10
such as landscape, amenity and access to recreational resources, and the 
associated direct and indirect effects on health and well-being. 

 Physical health and safety risks are associated with unconventional oil and gas 13.11
development, such as the physical risks associated with respirable crystalline 
silica264 and the immediate physical risks caused by potentially explosive mixtures of 
methane and air.  Such risks particularly apply to unconventional oil and gas 
industry workers265.  

 There is the risk of accidental releases of hazardous materials (e.g. wastewater 13.12
spills) during transportation, particularly if a collision involves a vehicle carrying 
dangerous substances.  The release of hazardous materials could have the 
potential to adversely impact upon public health266. 

 Unconventional oil and gas development would lead to increased traffic movements 13.13
and heavy vehicle movements.  These additional vehicle movements could 
potentially result in an increased risk of road accidents267. 

How do these effects relate to the current pressures and trends? 

Deprivation and health 

 There are established links between deprivation and health and this is further 13.14
contributed by links between environmental quality and deprivation.  Air pollution is 
often worst in urban deprived areas, worsening existing inequalities in local 
environmental quality and human health.268  The areas of Scotland experiencing the 
highest levels of multiple deprivation are illustrated on Figure 4a and 4b, Appendix 
1, and this shows a correlation between the prospective areas for unconventional oil 
and gas development and a number of areas within the 20% most deprived areas.  
Similarly, those parts of Scotland in the 20% most deprived areas for health 
deprivation include areas of Fife, Edinburgh, Falkirk, North Lanarkshire and 
Glasgow which lie within the prospective area for unconventional oil and gas 
development. 

 In relation to cardiovascular conditions and diabetes, those in the most deprived 13.15
areas are more likely to have such a condition than those in the least deprived areas 
(18% and 12% respectively).  The same pattern applies to the percentage of adults 
reported having Chronic Obstructive Pulmonary Disease (COPD), and was recorded 
for only 2% of adults in the two least deprived quintiles, compared with 7% of those 
in the most deprived areas.  The prevalence of ever experiencing wheezing was 
also linked to deprivation, with prevalence higher in the most deprived areas (36%) 
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than the least deprived areas (25%)269.  Existing health conditions can be 
exacerbated by poor air quality. 

Air quality 

 Scotland has seen strong declines in emissions of most pollutants between 1990 13.16
and 2013: SO2 by 87%, NOx by 67%, PM10 by 53% and PM2.5 by 56% (UK)270. 

Water quality 

 In recent decades, significant improvements in water quality have been observed in 13.17
many rivers, canals and estuaries due to decreases in the releases of environmental 
pollutants.  Recent data271 shows that 80% of groundwaters in Scotland were at 
good status in 2016.  In addition, 62% of surface waters (rivers, lochs, and 
estuaries) were at good status or better in 2016272.  There has been a steady 
improvement in the water quality of Scotland’s designated bathing sites since 1988.  
In 2016, about 80% of Scotland’s designated bathing waters met the sufficient or 
better classification273. 

Noise, light, odour 

 The Scottish Government has produced noise maps for major roads, rail airports 13.18
and industry.  This data only relates to the four main cities, and for Edinburgh this 
shows higher noise levels in relation to the main roads and airport274.  The pattern of 
concentration of noise pollution around main roads and areas of industry is likely to 
be replicated across the central belt.  In relation to light pollution, the Central Belt is 
one the most densely populated parts of Scotland, and again light pollution is higher 
in towns, cities and along main transport routes. 

Seismic activity 

 An analysis of recent instrumental recordings of earthquakes and older historical 13.19
data shows that earthquake activity in Scotland is low.  On average there are eight 
earthquakes with a magnitude of 2.0 ML or above in Scotland every year.  In the last 
400 years, only two earthquakes with a magnitude greater than 5.0 ML have been 
observed.  The largest recorded earthquake in Scotland had a magnitude of 5.2 ML.  
Therefore, the risk of damaging earthquakes is low. 

 Most of Scotland’s seismic activity is on the west side of mainland Scotland, north of 13.20
the Highland Boundary Fault.  Earthquake activity in the Midland Valley of Scotland 
is lower, and most of the recorded earthquakes in this area were induced by coal 
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mining.  Since the decline of the coal-mining industry in the 1990’s, very few 
induced earthquakes have been recorded275.    

Local amenity, mental well-being, access and recreation 

 Local environmental quality, access to greenspace and opportunities for access and 13.21
recreation have been found to contribute widely to public health and wellbeing by 
promoting physical activity and reducing health inequalities while also promoting 
mental and social health276. Participation in all physical activity and sport has risen 
between 2011 and 2016, and is driven by the rise in recreational walking.  Around 
half of adults (48 %) visited the outdoors at least once a week in the last year, 
however adults living in the most deprived areas were more likely not to have made 
any visits to the outdoors in the past twelve months (19%) compared to those in the 
least deprived areas (7%). Most adults (7%) are satisfied or very satisfied with their 
nearest area of greenspace, a similar proportion to 2015.277 

Physical health and safety risks 

 Scotland has shown decreasing trends in the number of people killed or seriously 13.22
injured in road accidents.  The total numbers of casualties on Scottish roads has 
fallen by 1% between 2015 and 2016 and are at their lowest level since records 
began over 50 years ago. Serious injury casualties fell in every year in the last ten 
apart from small rises in 2008, 2012 and 2014, while there have been no increases 
in slight injury casualties.278 

 Statistics on work related fatal injuries in Scotland show that after standardising for 13.23
industry composition, fatality rates in Scotland are not significantly higher than the 
rate for Great Britain as a whole.  Non-fatal injury rates in Scotland are also not 
statistically significantly different from Great Britain279. 

What current regulatory processes control these effects? 

 The regulatory processes for air and water which also apply to population and 13.24
human health are set out under the respective topics, and are not replicated in this 
section. 

 At the European level, the REACH Enforcement Regulations 2008280 require that all 13.25
additives in fracturing fluids that exceed the one metric tonne threshold and other 
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requirements set by REACH Regulation must be registered at the European 
Chemicals Agency by the manufacturer or importer. 

 In the UK, there are systems in place to manage the impact of chemical spillage in 13.26
the event of a traffic accident.  These controls would reduce, but not fully eliminate, 
such risks. 

 Any unplanned release of fluids (liquid or gas) from an oil or gas well must be 13.27
reported to HSE under Schedule 2, Part 1, Section 20 of the Reporting of Injuries, 
Diseases and Dangerous Occurrences Regulations 2013281.   

 The Town and Country Planning (Environmental Impact Assessment) (Scotland) 13.28
Regulations 2017282 relate to the assessment of the impact of certain public and 
private projects on the environment through the planning system.  This would 
require an assessment of the potential risks to human health.  For instance, any 
planning application for unconventional oil and gas development with the potential 
for generating significant traffic movements could be made subject to an 
Environmental Impact Assessment (EIA).  Traffic modelling studies are likely to be 
needed in support for an EIA for unconventional oil and gas development.  The 
exception would be cases where the potential traffic impact is too low to warrant 
such a study283.  

 The Management of Extractive Waste (Scotland) Regulations 2010284 requires that 13.29
extractive waste will be managed without using processes or methods which could 
cause a nuisance through noise or odours. 

 The Control of Major Accident Hazards Regulations 2015 (COMAH)285 seek to 13.30
prevent major accidents involving dangerous substances and limit the 
consequences to people and the environment of any accidents which do occur.  If 
COMAH applies, the operator will be required to identify their major hazard 
scenarios and demonstrate to the Competent Authority that they have taken control 
measures to prevent major accidents and made arrangements for mitigatory action 
in the event of an accident occurring.  The enforcement authority (HSE and SEPA) 
can prohibit operation where these measures are seriously deficient.   

 Workplace exposure to harmful substances is regulated under the Control of 13.31
Substances Hazardous to Health Regulations 2002 (COSHH)286 by HSE. Under 
COSHH, assessment and control of the hazard posed by fluids containing 
chemicals that may be harmful to worker health is required. 

 The Ionising Radiations Regulations 1999287 may apply to employers working with 13.32
materials containing NORM depending on if they are used above the specified level. 

 The Workplace (Health, Safety and Welfare) Regulations 1992288 require every 13.33
workplace to have suitable and sufficient lighting, ensuring that lighting or lack of it 
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does not present a risk to health and safety.  The 1992 Regulations also set out 
requirements for onsite traffic management to manage the risks from workplace 
transport effectively.  The operator will need to consider three key areas: safe site, 
safe vehicle, and safe driver. 

 The Control of Noise at Work Regulations 2005289 set out legislation to control noise 13.34
exposure and, where necessary, provide hearing protection. 

 In the UK, there is also legislation to regulate the noise impacts from industrial 13.35
activity such as BS 4142: 2014 ‘Methods for Rating and Assessing Industrial and 
Commercial sound’290.  BS 4142 provides a method for rating sound from industrial 
and commercial sources affecting people inside or outside dwellings or premises 
used for residential purposes.  

 Various phases of unconventional oil and gas development are associated with the 13.36
use of a large number of chemicals and with the release of a range of environmental 
emissions.  Some of these are known to be hazardous to human health and 
therefore subject to regulatory health limits for short-term or chronic exposures.  
These regulations are set by regulatory and other export bodies such as the World 
Health Organization (WHO).291 

 Effects which can be defined as a statutory nuisance are primarily contained within 13.37
Part III of the Environmental Protection Act 1990, as amended.  This includes issues 
such as odour, artificial light, and noise292. 

What stages of unconventional oil and gas development result in these 

effects, and what is the nature of these effects?  

 Impacts on air and water are addressed under these topic areas. 13.38

Noise impacts 
Business as usual – shale oil and gas 

 The potential noise impacts associated with unconventional oil and gas site activity 13.39

 13.40

and transport flows would occur with immediate effect during the exploration, 
appraisal and production stage.  These stages combined could occur over a period 
of approximately 30 years for an individual development.  The scale of these 
impacts is likely to be greatest during the production phase.  The duration of these 
effects are temporary, as site activity and transport flows would come to a halt 
when unconventional oil and gas operations eventually cease.  Furthermore, a 
single passing of a heavy goods vehicle (HGV) is a short duration event.  

A study by Ricardo Energy & Environment293 concludes that additional traffic 
movements associated with unconventional oil and gas developments are unlikely 
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to be significant at a regional or national scale, in view of the much greater number 
of traffic movements resulting from other activities.   

 The noise impacts of drilling associated with hydraulic fracturing are expected to be 13.41
minimal.   

 As mentioned previously, flaring may also be a source of noise.  However, evidence 13.42
suggests that the disruption caused by flaring is minimal – particularly compared to 
refinery activity or gas compression facility vent relief valves294.  

 Based on this information, noise impacts associated with unconventional oil and gas 13.43
operations (caused by traffic and site activities) are expected to be minimal.  
However, there is inadequate evidence to determine whether unconventional oil and 
gas-associated noise impacts would occur at levels that could pose a risk to 
physical health295.  The potential noise impacts depend on a number of local factors 
including existing background noise, proximity to sensitive receptors and potential 
mitigation measures proposed (e.g. use of acoustically insulated boxes)296.  As a 
result, there is uncertainty whether noise pollution associated with unconventional 
oil and gas could have significant impacts on human health.  Under the KPMG high 
scenario, cumulative effects from the noise associated with the higher number of 
pads and wells could have significant negative local effects.  Although this is likely to 
occur within areas with existing higher levels of background noise, and taking the 
regulatory controls into account, this effect is judged to be minor negative but 
uncertain.  These effects are likely to be lower for the central and low KPMG 
scenarios.   

Business as usual - CBM 

 It is important to note that the potential noise impacts associated with CBM are 13.44
expected to be lower than those associated with hydraulic fracturing.  Coal bed 
methane requires shallower drilling depths and CBM is characterised by a 
significantly reduced need for imported water, which is likely to require less traffic 
movements.  As a result, CBM operations are expected to generate less noise 
and/or operate for a shorter period297.  Taking these factors and the regulatory 
controls into account, the effects of CBM on noise are judged to be negligible. 

Pilot 

 The development of a pilot relates to a single pad and an unknown number of wells.  13.45
The impacts of noise from traffic and onsite activity such as flaring will be local in 
their effect and controlled by the regulatory framework.  An urban fringe and semi-
urban pilot are assumed to be closer to areas of population and any impacts could 
affect these populations.  A rural pilot is assumed not to be located within close 
proximity to large areas of population and any effect would be further limited by the 
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lower potential number of receptors.  The overall impact on noise from a single pilot 
is judged to be negligible. 

Preferred policy position 

 The preferred policy position means that adverse noise impacts resulting from shale 13.46
oil and gas production (greatest for the KPMG high production scenario, and less for 
the central and low scenarios), CBM production and, to a lesser extent, a pilot 
development, would be avoided.   

 This is considered to be a minor positive effect. 13.47

Light pollution 
Business as usual – shale oil and gas 

 Light pollution associated with unconventional oil and gas site activity would occur 13.48
with immediate effect during the exploration, appraisal and production stage.  
These stages combined could occur over a period of approximately 30 years for an 
individual development.  The scale of these impacts is likely to be greatest during 
the production phase.  The duration of these effects are temporary, as the impacts 
of light pollution decrease as unconventional oil and gas site activity declines 
towards the end of the production phase. 

 The impacts of light pollution can be reduced by scheduling flaring and truck 13.49
movements to take place during daylight hours, as well as using spotlights that shed 
light only on the working area298. 

 According to a recent study by Health Protection Scotland (HPS)299, there is 13.50
inadequate evidence to determine whether unconventional oil and gas-associated 
light pollution would occur at levels that could pose a risk to physical health.  As a 
result, there is uncertainty regarding whether light pollution with unconventional oil 
and gas could have significant impacts on human health. 

 Under the KPMG high scenario, the scale of shale oil and gas development is larger 13.51
with a greater number of pads, wells and vehicle movements and higher levels of 
potential light pollution, although these effects would be temporary.  In particular 
cumulative effects from pads which are developed in proximity to each other could 
increase the scale of effect.  Taking these effects, and the regulatory controls into 
account, minor negative but uncertain effects are identified for all of KPMG 
scenarios, reflecting the potential for the distribution to result in cumulative effects. 

Business as usual – CBM 

 The nature of the light pollution effects described above is similar for both shale oil 13.52
and gas extraction and CBM, although the effects from transport for an individual 
pad may be lower where hydraulic fracturing vehicle movements are not required.  
The development of two pads also limits the overall scale of effect of light pollution, 
and taking regulatory controls into account, negligible effects are identified. 
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Pilot project 

 Compared to the ‘business as usual’ alternative, the development of a single pilot 13.53
location limits the area over which these effects may occur.  A rural pilot location is 
likely to have greater local impacts in terms of light pollution due to the rural 
character of the area, although however the number of potential receptors would be 
lower.  Semi-urban and urban fringe locations would be located closer to larger 
numbers of receptors, but are also located within locations which are already 
subject to higher levels of light pollution.  The effects of all three pilots are therefore 
judged to be negligible. 

Preferred policy position 

 The preferred policy position means that light pollution impacts resulting from shale 13.54
oil and gas production (greatest for the KPMG high production scenario, and less for 
the central and low scenarios), CBM production and, to a lesser extent, a pilot 
development, would be avoided.   

 This is considered to be a minor positive effect. 13.55

Odour nuisance 

Business as usual – shale oil and gas 

 Odour nuisance associated with unconventional oil and gas site activity would occur 13.56
with immediate effect during the exploration, appraisal and production stage.  
These stages combined could occur over a period of approximately 30 years for an 
individual development.  The scale of these impacts is likely to be greatest during 
the production phase.  The duration of these effects are temporary, as the impacts 
of odour nuisance decrease as unconventional oil and gas site activity declines 
towards the end of the production phase. 

 A recent report by Health Protection Scotland 300 states that there is inadequate 13.57
evidence to suggest that odour nuisance associated with unconventional oil and gas 
developments could pose a risk to human health. There is also regulatory control of 
odour nuisance, however odour nuisance associated with unconventional oil and 
gas developments are uncertain. 

Business as usual – CBM 

 It is uncertain if odour issues associated with CBM differ from odour issues 13.58
associated with shale oil and gas extraction.  Therefore the effects of odour are 
uncertain. 

Pilot project 

 The development of a pilot project would have local impacts from any resulting 13.59
odour issues.  Semi-urban and urban fringe pilots would be located closer to larger 
numbers of receptors than a rural pilot location. 
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 As noted above odour nuisance is uncertain, however based on the limited scale of 13.60
any potential effect uncertain negligible effects for all three pilot locations are 
identified. 

Preferred policy position 

 The preferred policy position would result in the avoidance of uncertain effects 13.61
associated with odour on human health. 

Felt seismic activity 

Business as usual  – shale oil and gas 

 Induced seismic activity resulting from unconventional oil and gas developments are 13.62
likely to be greatest during the production phase, which for an individual 
development is likely to occur over a period of approximately 15 years.  In the early 
stages of exploration and appraisal, there may not be enough data to carry out 
efficient fracturing operations – increasing the risk of felt seismic activity occurring in 
subsequent stages301.  The effects of disturbance are judged to be temporary due to 
the instantaneous nature of seismic events.  However, it is recognised that induced 
seismicity is often the result of long-term unconventional oil and gas production. 

 It is judged that unconventional oil and gas induced seismicity would be more likely 13.63
to occur in major faults of the Midland Valley, given their geological sensitivity.  It is 
important to note that the BGS regional data cannot provide an accurate 
representation of the complexity of structures within the subsurface due to their 
large scale302, and there is uncertainty associated with the location or potential 
occurrence of seismic events. 

 A study by the Royal Society and Royal Academy of Engineering (2012)303 13.64
concluded that health, safety and environmental risks associated with hydraulic 
fracturing, including impacts on aquifers and seismicity, can be managed effectively 
in the UK– provided best practices are implemented and enforced through 
regulation.   

 Taking the evidence above into account, it is judged that disturbance caused by 13.65
induced seismic activity would be minimal.  Under the KPMG scenarios the high 
scenario involves 31 pads with 30 wells per pad, which would result in hydraulic 
fracturing across a wider area.  Based on the evidence outlined above it is judged 
that impacts on human health from seismic activity are minor negative uncertain.  
These effects are likely to be lower for the central and low KPMG scenarios.   

Business as usual – CBM 

 CBM may be extracted through dewatering, with or without hydraulic fracturing, 13.66
depending on local geological conditions (though currently it is usually extracted 
without the use of hydraulic fracturing).  Assuming that hydraulic fracturing is the 
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main cause of seismic activity, the impacts from CBM development are judged to be 
negligible. 

Pilot project 

 Any seismic activity associated with the development of a single pilot with an 13.67
unknown number of wells is anticipated to have a local effect.  Urban fringe and 
semi-urban pilots would be closer to areas of population and any impacts could 
affect these populations.  A rural pilot would not be located within close proximity to 
large areas of population and any effect would be further limited by the lower 
potential number of receptors.  For all three hypothetical pilot location effects on 
human health are judged to be negligible. 

Preferred policy position 

 The preferred policy position means that adverse impacts on human health from 13.68
induced seismic activity associated with shale oil and gas production (greatest for 
the KPMG high production scenario, and less for the central and low scenarios), 
CBM production and, to a lesser extent, a pilot development, would be avoided.   

 This is considered to be a minor positive effect. 13.69

Impacts on local amenity and mental well-being, and access to opportunities 
for recreation and physical activity. 

Business as usual – shale oil and gas 

 The development of a pad is assumed to exclude the use of land for other purposes 13.70
such access and recreation.  Therefore if land was currently used for access or 
recreation the development of unconventional oil and gas could preclude this use.  It 
is assumed that alternative route creation or access provision would be required 
through the planning process, however the size of the pad development and impact 
on local access networks could reduce connectivity between communities, with 
adverse effects on population and human health.  This extends over the operational 
period of the pad through to the completion of decommissioning, a period of 
approximately 30 years.  This effect would be temporary, reflecting the restoration 
of the site following decommissioning.   

 Under the KPMG high scenario, the scale of development would result in the largest 13.71
area of land affected by unconventional oil and gas development with potential 
negative effects on local access and recreation.  A secondary effect would be the 
adverse effects on environmental quality and industrialisation of the landscape 
reducing the quality of recreational experience.  The potential cumulative effects of 
pads within the same area could increase the scale of effects on local access and 
recreation opportunities, however this effect is uncertain as the location of pads is 
unknown.  Due to the uncertainty over the location of pads, and the potential for 
cumulative effects, the scale of effect under all of the KPMG scenarios is judged to 
be minor negative, but uncertain. 

Business as usual – CBM 

 The nature of the effects described above is similar for both shale oil and gas 13.72
extraction and CBM.  The scale of development of CBM is anticipated to involve two 
pads and is therefore lower in terms of cumulative impacts on access and 
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recreation.  Impacts could be locally significant, a minor negative but uncertain 
effect is identified. 

Pilot 

 The development of a pilot project is assumed to involve the development of a 13.73
single pad and an unknown number of wells.  The location of a pilot is unknown, 
however it is assumed that a rural pilot would be located in an area with lower 
population, and there could be greater opportunities for mitigation of these 
environmental effects, and a negligible effect is identified.  A semi urban pilot and 
urban fringe pilot area may have greater importance for recreation, opportunities for 
mitigation may be more limited due to built development and effects could be locally 
significant.  A minor negative but uncertain effect is identified. 

Preferred policy position 

 The preferred policy position means that adverse impacts on opportunities for 13.74
access and recreation resulting from shale oil and gas production (greatest for the 
KPMG high production scenario, and less for the central and low scenarios), CBM 
production and, to a lesser extent, a pilot development, would be avoided.   

 This is considered to be a minor positive effect. 13.75

Physical health and safety risks 
Business as usual – shale oil and gas 

 As discussed previously, explosive risk associated with methane emissions from 13.76
wells is a health and safety concern.  High concentrations of methane (generally 
identified as making up more than 5% of the mix) mixed with air can be flammable 
or explosive in the presence of an ignition source. This could present a serious 
health and safety risk to the workforce.  A recent study by the Health Protection 
Scotland 304 has established that waterborne methane associated with 
unconventional oil and gas development occur at levels that could pose a potential 
explosive risk.  As a result, careful monitoring of wellhead areas with automated 
sensors is common practice as it is a requirement by the Health and Safety 
Executive (HSE) which is expected to minimise explosive risks associated with 
unconventional oil and gas operations305. 

 The study by Health Protection Scotland also found that there is sufficient evidence 13.77
to suggest that respirable crystalline silica, a component of fluids used in hydraulic 
fracturing processes, occurred at levels that could pose a risk to unconventional oil 
and gas workers’ health.  However, there is limited evidence to suggest that 
respirable crystalline silica could pose a risk to the health of nearby residents due to 
methodological weaknesses in original studies.  Therefore, there is some 
uncertainty as to the extent to which crystalline silica could pose a risk to the health 
of nearby residents. 

 Physical health and safety risks would occur with immediate effect during the 13.78
exploration, appraisal and production stage.  These stages combined could occur 
over a period of approximately 30 years for an individual development.  The scale of 
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these impacts is likely to be greatest during the production phase.  The duration of 
when these effects may occur is judged to be temporary, although the effects on 
the health of individuals could be permanent. 

 Under the KPMG scenarios the scale of development under the high scenario 13.79
means that the total number of workers and residents exposed to health and safety 
risks is greater than under the central and low scenarios.  There is also a degree of 
uncertainty over some of the risks. The role of regulatory control is recognised, 
however significant negative but uncertain effects are identified. These effects 
are likely to be lower for the central and low KPMG scenarios.   

Business as usual – CBM 

 The evidence base on CBM is more limited than that on shale oil and gas.  The 13.80
report by HPS Scotland concluded that the nature of hazards associated with CBM 
activities is very similar to those from shale-sourced unconventional oil and gas306.  It 
is noted that risks associated with respirable crystalline silica would not occur where 
hydraulic fracturing does not take place.  The scale of CBM development is 
assumed to be two pads and therefore the extent of health and safety risks is more 
limited than development of shale oil and gas.  Although controlled by regulation, 
the nature of potential health and safety risks means that significant negative but 
uncertain effects are identified. 

Pilot project 

 The development of a pilot project has the potential for health and safety impacts for 13.81
workers and for residents.  The nature of the risk to receptors is the same as for the 
‘business as usual’ alternative.  However, compared to the ‘business as usual’ 
alternative, the development of a single pilot location relates to a limited area over 
which these effects may occur, with a smaller number of potential receptors.  The 
number of potential residential receptors to health and safety risks is lowest for a 
rural pilot location, and greater for semi-urban and urban fringe locations. 

 The scale of effects relate to the development of a single pad.  However, as 13.82
described for CBM, the nature of potential health and safety risks means that 
significant negative but uncertain effects are identified. 

Preferred policy position 

 The preferred policy position means that adverse health and safety impacts 13.83
resulting from shale oil and gas production (greatest for the KPMG high production 
scenario, and less for the central and low scenarios), CBM production and, to a 
lesser extent, a pilot development, would be avoided.   

 This is considered to be a significant positive effect. 13.84

Road accidents 

Business as usual – shale oil and gas 

 Recent evidence has shown that a number of regions in the United States have 13.85
reported increases in the rates of road accidents in recent years, correlating with the 
expansion of the shale gas industry.  Current legislation in Scotland is expected to 
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result in increased seatbelt use for commercial vehicle operators – potentially 
minimising the rate of work-related motor vehicle-related deaths307. 

 The increased risk of road accidents associated with unconventional oil and gas site 13.86
activity and transport flows would occur with immediate effect during the 
exploration, appraisal and production stage.  These stages combined could occur 
over a period of approximately 30 years for an individual development.  The scale of 
these impacts is likely to be greatest during the production phase, when traffic 
movements are required to support unconventional oil and gas operations.  The 
duration of these effects are temporary, as the risk of road accidents would 
decrease with declining vehicle movements as the production phase ends.  
However the effect of any road accidents on the individuals involved could be 
permanent. 

 If pads are developed in close proximity to each other, cumulative effects on local 13.87
roads could occur. However the location of developments is uncertain under all of 
the KPMG scenarios.  Under the KPMG high scenario the level of road traffic 
movements would be greatest, reflecting the higher number of pads and wells.  
Cumulatively the high scenario also leads to the greatest overall increase in traffic.  
As the distribution of pads is unknown locally significant impacts under any of the 
three KPMG scenarios could occur and minor negative but uncertain effects are 
identified. 

Business as usual – CBM 

 Ricardo Energy and Environment (2016) found that the range of unconventional oil 13.88
and gas development scenarios considered could give rise to between 210 and 
1,670 traffic movements per week on average across the country as a whole, with a 
further 99 movements associated with the coal bed methane scenario308.  The scale 
of CBM development, and the potential for lower water requirements and associated 
vehicle movements, means that negligible but uncertain effects are identified for 
impacts on road safety. 

Pilot project 

 The development of a pilot project is assumed to involve the development of a 13.89
single pad and an unknown number of wells with the level of traffic movements 
associated with a single pad..  The location of a pilot is unknown, however the 
development of semi urban and urban fringe pilots have the potential for greater 
impacts on road safety due to their proximity to communities.  Conversely such 
locations may also provide greater access to the main road network, reducing direct 
impacts on local communities in terms of road safety.  Negligible but uncertain 
effects are identified for road safety for all three pilot locations. 

Preferred policy position 

 The preferred policy position means that adverse impacts on road safety resulting 13.90
from shale oil and gas production (greatest for the KPMG high production scenario, 
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and less for the central and low scenarios), CBM production and, to a lesser extent, 
a pilot development, would be avoided.   

 This is considered to be a minor positive effect. 13.91

Cumulative, synergistic and secondary effects 
Business as usual – shale oil and gas extraction  

 Impacts on health potentially arise from a number of activities associated with 13.92
unconventional oil and gas development, and result in impacts on several different 
aspects of health and wellbeing. 

 The scale of effects that arise is likely to be most significant under the KPMG high 13.93
scenario for shale oil and gas extraction, which has the highest number of pads and 
greatest number of wells developed per pad.  This scenario could result in the 
greatest magnitude of effects, and also impacts on the great number of individuals 
and communities.  Where unconventional oil and gas developments occur in closer 
proximity to each other, this also means that some communities may experience 
impacts from several different developments, with potential cumulative effects.  
However the location of pad developments is uncertain. 

 Reflecting the potential scale of development under the KPMG scenarios, 13.94
significant negative but uncertain cumulative effects are identified for population 
and human health. 

 Environmental regulation plays a key role in reducing the overall risks to health for a 13.95
number of impacts on health, particularly air and water pollution.  However there 
may be inadequacies in the current regulatory framework for managing some risks 
to health linked to unconventional oil and gas development309. 

Business as usual – CBM, Pilot Project 

 The development of CBM alone or a single pilot project would not result in 13.96
significant cumulative effects.  

Preferred policy position 

 The preferred policy position means that pressures on population and human health 13.97
resulting from unconventional oil and gas development, in addition to the existing 
pressures on population and human health, would be avoided.   

The timeframe for the avoidance of these additional effects is approximately the 
next 40 years reflecting the timescale of unconventional oil and gas development 
described in the KPMG scenarios.  The avoidance of these effects is judged to be 
permanent within the context of the SEA.  The scale of avoidance of effects reflects 
the geographic area identified as prospective for shale oil and gas, across the 
Central Belt of Scotland. 

 The preferred policy position means that cumulative adverse impacts on population 13.98
and human health, resulting from shale oil and gas production (greatest for the 
KPMG high production scenario, and less for the central and low scenarios), CBM 
production and, to a lesser extent, a pilot development, would be avoided.  This is 
considered to be a significant positive effect.   
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Scope for further mitigation 

 The assessment results are based on the application of existing regulatory controls.  13.99
The evidence base includes information on a number of processes which could be 
implemented to reduce the scale of impact on population and human health.  These 
could reduce the overall potential scale of effect from unconventional oil and gas 
development, and therefore the associated scale of effect avoided as a 
consequence of the preferred policy position.   

 The applicability and practicality of many of these additional measures will be 13.100
determined at a site specific level so it is not possible to draw firm conclusions as to 
the extent to which they would mitigate predicted effects successfully. Potential 
measures include: 

 Noise and light pollution– noise surveys could be carried out to establish 13.101
whether noise exposure associated with unconventional oil and gas developments 
is likely to be hazardous.  Noise impacts associated with traffic movements could be 
reduced if areas with a high density of sensitive receptors would be avoided, if 
possible.  Furthermore, potential noise impacts could also be reduced through 
undertaking regular maintenance of equipment, the use of silencers or other noise 
attenuation equipment, the use of enclosures on noise generating equipment 
associated with drilling, minimising night-time vehicle movements, and minimising 
the use of audible vehicle reversing alarms at night.  In addition, positioning and 
rotating the rig could help to mitigate drilling noise, as well as light nuisance.   

 Odour nuisance– nuisance caused by odour issues could be reduced 13.102
through a number of mitigation measures.  Examples include the disclosure and risk 
assessment of fracturing fluid chemicals and environmental monitoring (baseline 
and ongoing).  

 Health issues associated with induced seismic activity – contingency 13.103
planning to deal with the impacts of induced seismic activity on human health could 
be used to reduce potential impacts.   

 Impacts on local amenity and mental well-being – screening of site 13.104
activities through planting could help to reduce impacts on local amenity associated 
with unconventional oil and gas developments.  

 Physical health and safety risks – contingency planning to deal with the 13.105
impacts of unexpected events and hazards could be used to reduce potential 
impacts.   

 Road accidents – the occurrence of road accidents associated with 13.106
unconventional oil and gas development could be reduced if areas with a high 
density of sensitive receptors would be avoided, if possible.  Additional safety 
measures are likely to further reduce the occurrence of road accidents.  Examples 
of such measures include improving site access and junction design, signing, lining 
and providing anti-skid treatment310. 

Health impacts associated with air and water pollution – many of the water, soil 
and air mitigation measures could help to protect public health.  These include 
careful soil stripping and restoration, the use of geotextiles and geo-synthetics, the 
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use of biodegradable fracking fluids, the (optimised) treatment of flowback and 
produced water through mobile units or at central facilities, the use of advanced 
monitoring technologies (e.g. DTS and DAS), annual inspections and repair, the use 
of supply chain management and ICT resources, and the re-use of wastewater. 
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Table 13.1: Summary of effects on population and human health 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Noise Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
long term 

Temporary A minor negative effect 
is identified reflecting 
potential noise impacts. 

Noise impacts depend 
on a number of local 
factors and uncertainty 
over whether noise 
pollution associated with 
unconventional oil and 
gas could have 
significant impacts on 
human health. 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
long term 

Temporary A negligible effect is 
identified as potential 
noise impacts associated 
with CBM are expected 
to be lower than those 
associated with hydraulic 
fracturing for shale oil 
and gas. 

 

Pilot project Minor Short to 
long term 

Temporary A negligible effect is 
identified as potential 
noise impacts associated 
with a single pad are 
local in effect. 

 

Preferred 
policy 

None Short to 
long term 

Permanent A minor positive effect 
is identified reflecting the 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

position avoidance of minor 
negative effects. 

Light pollution Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
long term 

Temporary A minor negative effect 
is identified for all of the 
KPMG scenarios, 
reflecting the potential for 
the distribution of 
development to result in 
cumulative effects. 

There is inadequate 
evidence to determine 
whether unconventional 
oil and gas-associated 
light pollution would 
occur at levels that could 
pose a risk to physical 
health 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
long term 

Temporary A negligible effect is 
identified as the scale of 
development limits the 
overall effect of light 
pollution. 

 

Pilot project Minor Short to 
long term 

Temporary A negligible effect is 
identified as the scale of 
development limits the 
overall effect of light 
pollution. 

 

Preferred 
policy 
position 

None Short to 
long term 

Permanent A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Odour nuisance Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
long term 

Temporary Odour nuisance 
associated with 
unconventional oil and 
gas developments are 
uncertain. 

 

There is inadequate 
evidence to suggest that 
odour nuisance 
associated with 
unconventional oil and 
gas developments could 
pose a risk to human 
health. 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
long term 

Temporary 

Pilot project Minor Short to 
long term 

Temporary 

Preferred 
policy 
position 

None Short to 
long term 

Permanent The avoidance of 
uncertain effects 
associated with odour on 
human health. 

 

 

Felt seismic 
activity 

Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
medium 
term 

Temporary A minor negative effect 
is identified under the 
KPMG high scenario, 
reflecting hydraulic 
fracturing over a wider 
area, however effects are 
likely to be lower for the 
central and low KPMG 
scenarios. 

Location and occurrence 
of potential seismic 
events. 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
medium 
term 

Temporary A negligible effect is 
identified as CBM is 
usually extracted without 
hydraulic fracturing. 

 

Pilot project Minor Short term Temporary A negligible effect is 
identified reflecting the 
limited scale of effect 
from a single pilot.  

 

Preferred 
policy 
position 

None Short to 
long term 

Permanent A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 

 

Amenity, mental 
wellbeing, 
recreation and 
physical activity 

Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
long term 

Temporary A minor negative effect 
is identified reflecting 
potential loss of land for 
access and recreation, 
impacts on 
environmental quality. 

The location of pads and 
potential impacts on 
recreational resources. 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
long term 

Temporary A minor negative effect 
is identified reflecting 
potential locally 
significant effects. 

Pilot project Minor Short to 
long term 

Temporary A minor negative effect 
is identified reflecting 



165 

Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

potential locally 
significant effects for the 
semi urban and urban 
fringe pilots. 

Preferred 
policy 
position 

None Short to 
long term 

Permanent A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 

 

Physical health 
and safety 

Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
long term 

Temporary 
and 
permanent 

A significant negative 
effect is identified 
reflecting the physical 
health and safety risks. 

Waterborne methane 
poses a potential 
explosive risk. 

The extent to which 
crystalline silica could 
pose a risk to the health 
of nearby residents. 

 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
long term 

Temporary 
and 
permanent 

A significant negative 
effect is identified 
reflecting the physical 
health and safety risks. 

Limited evidence base 
on risks to physical 
health and safety for 
CBM. 

Pilot project Minor Short to 
long term 

Temporary A significant negative 
effect is identified 
reflecting the physical 
health and safety risks, 
although it is recognised 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

that there is a smaller 
number of potential 
receptors. 

Preferred 
policy 
position 

None Short to 
long term 

Permanent A significant positive 
effect is identified 
reflecting the avoidance 
of significant negative 
effects. 

 

Road accidents Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
medium 
term 

Temporary 
and 
permanent 

A minor negative effect 
is identified reflecting the 
effect of increased traffic 
movements and the 
impact on road accident 
risk. 

The location of 
developments and 
proximity to each other 
and the potential for 
cumulative effects on 
road safety. 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
medium 
term 

Temporary A negligible effect is 
identified reflecting the 
lower level of traffic 
movements. 

Potentially lower vehicle 
movements, if hydraulic 
fracturing is not required. 

Pilot project Minor Short term Temporary A negligible effect is 
identified reflecting the 
lower level of traffic 
movements. 

Location in semi urban 
and urban fringe areas 
could have greater 
impacts on road safety 
due to their proximity to 
communities, or 
conversely could have 
better access to the main 
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Environmental 
impact 

Alternative Potential 
scale of 
development 

Timescale 
when 
effect may 
occur 

Duration 
of effect 

Predicted effect taking 
account of existing 
regulation 

Key areas of 
uncertainty 

road network. 

Preferred 
policy 
position 

None Short to 
long term 

Permanent A minor positive effect 
is identified reflecting the 
avoidance of minor 
negative effects. 

 

Cumulative Business as 
usual – shale 
oil and gas 
extraction 

Major Short to 
long term 

Temporary A significant negative 
effect is identified 
reflecting the range of 
impacts on health and 
impacts on different 
aspects of health and 
wellbeing and the scale 
of development. 

The location of 
unconventional oil and 
gas developments in 
close proximity to each 
other would lead to 
greater cumulative 
effects. 

Business as 
usual – coal 
bed methane 
extraction 

Minor Short to 
long term 

Temporary No cumulative effects 
identified. 

 

Pilot project Minor Short to 
long term 

Temporary No cumulative effects 
identified. 

 

Preferred 
policy 
position 

None Short to 
long term 

Permanent A significant positive 
effect is identified 
reflecting the avoidance 
of significant negative 
effects. 
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14 Summary of environmental effects 

 Table 14.1 presents a high level summary of the predicted environmental effects 14.1
associated with shale oil and gas extraction, coalbed methane production, a 
hypothetical pilot project and the preferred policy position.  The predicted effects 
take into account the operation of existing regulatory controls, where appropriate, 
but do not take account of additional mitigation measures which are not statutorily 
required. 

 The development of unconventional oil and gas for shale oil and gas extraction at 14.2
the levels described under the three KPMG scenarios is predicted to result in 
negative environmental effects for all SEA topic areas.  Significant negative 
environmental effects are predicted for air, water, climate, biodiversity, cultural 
heritage, landscapes and population and human health. For some aspects of the 
environment there are greater risks associated with the development of 
unconventional oil and gas, reflecting a combination of the likely scale of 
development, the significance of potential environmental effects and the possibility 
of accidental or unplanned events. 

 The development of CBM typically results in lower levels of environmental effects 14.3
than described for the KPMG shale oil and gas scenarios, reflecting the smaller 
scale and extent of extraction, and differences in the nature of some of the 
environmental effects.  Significant negative effects are identified for water quality, 
biodiversity and population and human health and safety, although these effects are 
recognised as less extensive than those for shale oil and gas extraction.. 

 The development of a single pilot project in a rural, semi urban or urban fringe 14.4
location would also be likely to result in lower levels of environmental effect, again 
reflecting the smaller scale and extent of extraction.  The assessment indicated that 
the pattern of potential effects is likely to depend on the location in question.  

 The preferred policy position means that adverse environmental effects across all 14.5
SEA topic areas are avoided.  Many of these adverse impacts would be significant.  
The assessment therefore predicts that the preferred policy position would result in 
minor or significant positive effects across all SEA topic areas. 

 Considerable uncertainty applies to these findings, reflecting a lack of firm 14.6
information on the scale and location of unconventional soil and gas development in 
Scotland and on the scale of development that would have taken place in the 
absence of the preferred policy position, effects on oil and gas prices and wider 
patterns of production and use, and the extent to which additional mitigation 
measures could be successfully implemented.  



169 

Table 14.1: Summary of environmental effects 

SEA topic  Impact type 

Business as 
usual – 
shale oil and 
gas 
extraction 

Business 
as usual – 
coal bed 
methane 

Pilot 
project 

Preferred policy 
position - 
significance of 
environmental 
effects avoided 

Air 
Fugitive emissions to 
air 

Significant 
negative 

Minor 
negative 

Negligible Significant positive 

Air 
Construction and site 
traffic emissions 

Significant 
negative 

Minor 
negative 

Minor 
negative 

Significant positive 

Air Cumulative 
Significant 
negative 

Minor 
negative 

Minor 
negative 

Significant positive 

Water Direct water pollution 
Significant 
negative 

Significant 
negative 

Significant 
negative 

Significant positive 

Water 

Water abstraction and 
supply, and indirect 
water pollution from 
abstraction 

Negligible Negligible Negligible Negligible 

Water Cumulative effects 
Significant 
negative 

Minor 
negative 

Minor 
negative 

Significant positive 

Soil Ground contamination 
Minor 
negative 

Negligible Negligible Minor positive 

Soil Soil sealing 
Minor 
negative 

Negligible  Negligible  Minor positive 

Soil Cumulative None None None None 

Climatic factors 
Controlled and 
uncontrolled release 
of produced gas 

Significant 
negative 

Minor 
negative 

Negligible Significant positive 

Climatic factors 

Combustion of gas or 
fossil fuels for on-site 
power and for 
transportation 

Negligible Negligible  Negligible  Negligible 

Climatic factors 
Greenhouse gas 
emissions associated 
with land use change 

Significant 
negative 

Minor 
negative 

Negligible  Significant positive 

Climatic factors 

Greenhouse gas 
emissions from 
processing and use of 
unconventional oil and 
gas products 

Significant 
negative 

Minor 
negative 

Negligible Significant positive 

Climatic factors Cumulative Significant Minor Negligible Significant positive 
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SEA topic  Impact type 

Business as 
usual – 
shale oil and 
gas 
extraction 

Business 
as usual – 
coal bed 
methane 

Pilot 
project 

Preferred policy 
position - 
significance of 
environmental 
effects avoided 

negative negative 

Biodiversity, 
flora and fauna 

Habitat loss and 
fragmentation 

Significant 
negative 

Minor 
negative 

Minor 
negative 

Significant positive 

Biodiversity, 
flora and fauna 

Disturbance 
Minor 
negative 

Negligible Negligible Minor positive 

Biodiversity, 
flora and fauna 

Hazardous materials, 
INNS, hydrology 
impacts 

Significant 
negative 

Minor 
negative 

Minor 
negative 

Significant positive 

Biodiversity, 
flora and fauna 

Climate change 
impacts on habitats 
and species 

Minor 
negative 

Negligible Negligible Minor positive 

Cultural and 
archaeological 
heritage 

Loss and or damage 
of known and 
unknown 
archaeology, and 
other designated and 
undesignated historic 
assets 

Minor 
negative 

Minor 
negative 

Minor 
negative 

Minor positive 

Cultural and 
archaeological 
heritage 

Impacts on setting of 
cultural heritage 

Significant 
negative 

Minor 
negative 

Minor 
negative 

Significant positive 

Cultural and 
archaeological 
heritage 

Cumulative effects 
Minor 
negative 

Negligible Negligible Minor positive 

Landscapes 
and 
geodiversity 

Landscape and visual 
effects 

Significant 
negative 

Negligible Negligible Significant positive 

Landscapes 
and 
geodiversity 

Cumulative landscape 
and visual effects 

Negligible Negligible Negligible Negligible 

Material assets Land use change 
Minor 
negative 

Minor 
negative 

Minor 
negative 

Minor positive 

Material assets 
Impacts on 
infrastructure 

Minor 
negative 

Negligible Negligible Minor positive 

Material assets Cumulative 
Minor 
negative 

Negligible Negligible Minor positive 

Population and 
human health 

Noise 
Minor 
negative 

Negligible Negligible Minor positive 
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SEA topic  Impact type 

Business as 
usual – 
shale oil and 
gas 
extraction 

Business 
as usual – 
coal bed 
methane 

Pilot 
project 

Preferred policy 
position - 
significance of 
environmental 
effects avoided 

Population and 
human health 

Light pollution 
Minor 
negative 

Negligible Negligible Minor positive 

Population and 
human health 

Odour nuisance Unknown Unknown Unknown Unknown 

Population and 
human health 

Felt seismic activity 
Minor 
negative 

Negligible Negligible Minor positive 

Population and 
human health 

Amenity, mental 
wellbeing, recreation 
and physical activity 

Minor 
negative 

Minor 
negative 

Minor 
negative 

Minor positive 

Population and 
human health 

Physical health and 
safety 

Significant 
negative 

Significant 
negative 

Significant 
negative 

Significant positive 

Population and 
human health 

Road accidents 
Minor 
negative 

Negligible Negligible Minor positive 

Population and 
human health 

Cumulative 
Significant 
negative 

None None Significant positive 
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15 Mitigation 

 The 2005 Act requires that ‘the measures envisaged to prevent, reduce and as fully 15.1
as possible offset any significant adverse effects on the environment of 
implementing the plan or programme’ are outlined within the Environmental Report.  
These measures are often referred to as mitigation measures. 

 The assessment has identified a range of potential environmental effects, and has 15.2
concluded that the preferred policy position would not result in any potential 
significant negative effects in Scotland for all SEA topic areas.  Therefore, no 
mitigation measures are identified in relation to this alternative. 

 However, the assessment has concluded that the other reasonable alternatives 15.3
would result in potential significant negative effects in Scotland for certain SEA topic 
areas.  Therefore, mitigation measures are identified in relation to the ‘business as 
usual’ and ‘pilot project’ alternatives.  

 The mitigation measures proposed are intended to be applied at the scale of 15.4
individual unconventional oil and gas projects, rather than in relation to a policy.  
Furthermore, existing regulatory controls have been taken into account when 
considering potential, additional mitigation measures.   

Air 

 Fugitive emissions – currently, there are technologies for limiting and monitoring 15.5
fugitive methane emissions following shale gas extraction and CBM.  Case studies 
from the US have demonstrated that these measures can be costly, lowering 
economic profitability.  As a result, uptakes of measures for limiting emissions have 
been relatively low in the US due to the high costs of emission prevention and 
mitigation.  Therefore, developments in the US unconventional oil and gas industry 
are currently focussed on reducing the cost of sensors and other related 
technologies311.  However, it is recognised that the regulatory situation relating to 
emission limitations is different in Scotland. 

 Vented emissions – gases that are being vented could be burnt rather than 15.6
dispersed into the atmosphere.  Combustion would partially reduce the 
environmental impacts, because the process serves to incinerate many of the 
volatile organic compounds (VOCs) and hazardous air pollutants (HAPs) that would 
otherwise be released directly into the atmosphere.  However, it is recognised that 
the combustion process would still result in adverse environmental impacts312. 

 Super emitters – a large proportion of the fugitive gas which is emitted has been 15.7
found to come from a small group of ‘super emitters’.  Although a complete 
avoidance of super-emitters may be unachievable, with suitable operational control 

                                    
311

 TNO, 2015. Inventory of technologies and developments for reducing (residual) risks in shale gas 
extraction. Available at: https://publications.tno.nl/publication/34618831/wHLFqd/TNO-2014-R10919-Ef.pdf 
312

 Congressional Research Service, 2016. An Overview of Air Quality Issues in Natural Gas Systems. 
Available at: http://nationalaglawcenter.org/wp-content/uploads/assets/crs/R42986.pdf 

https://publications.tno.nl/publication/34618831/wHLFqd/TNO-2014-R10919-Ef.pdf
http://nationalaglawcenter.org/wp-content/uploads/assets/crs/R42986.pdf
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and maintenance procedures these high emitters could largely be eliminated.  The 
International Climate Fund (ICF) suggests that annual inspections and repair would 
reduce emissions by 40%, quarterly inspections by 60% and monthly inspections by 
80%.  If the super emitters could be brought in line with the average, then total 
supply chain emissions would be reduced by 65%-87%313. 

 Leakage from decommissioned wells – ensuring well integrity is highly dependent 15.8
upon the application of best practice standards for well design and construction.  
The risk of gas leakage (including methane) from abandoned unconventional oil and 
gas wells is expected to be very low if constructed and abandoned to comply with 
international standards and industry best practice.  To further reduce potential 
impacts, monitoring technology can be used so that remedial measures can be 
taken at an early stage.  Examples include fibre optic sensing techniques including 
Fibre Bragg gratings (FBGs), Distributed Temperature Sensing (DTS) and 
Distributed Acoustic Sensing (DAS).  Recent evidence suggests that fibre optic 
sensing technology has existed for decades, but most techniques are not yet mature 
for commercial deployment in the unconventional oil and gas industry.  DAS has 
matured most rapidly, as is currently deployed on a commercial basis for selected 
geophysical and flow applications following a recent trial314.   

 Emissions from traffic associated with unconventional oil and gas 15.9
developments – there are a number of ways to reduce the air quality impacts of 
increased vehicle movements associated with unconventional oil and gas 
developments.  Firstly, transport capacity can be optimally deployed using supply 
chain management systems and ICT resources.  These measures have the 
potential to reduce the impacts on local air quality associated with vehicle 
movements.  Secondly, emissions can be reduced or avoided through the use of 
pipelines or the re-use of wastewater315. 

Water 

 Contamination caused by produced water and flowback water – there are a 15.10
number of feasible ways to process flowback and produced (FP) water: 

 Through the treatment of the wastewater so that it can be returned (back) to 
the environment.  For instance, a crystallisation plant was recently 
commissioned in Pennsylvania (US) that is able to convert wastewater into 
water that meets current standards for water discharge in the US.  The salt that 
is extracted during the process can also be used as road salt.  The 
crystallisation plant in Pennsylvania is the first of its kind, and is more efficient 
economically and environmentally compared to more conventional wastewater 
treatment plants.  Efforts are currently undertaken to further refine existing 
techniques or invent new approaches to fully or partially reuse wastewater. 

                                    
313

 Committee on Climate Change, 2016. Scottish unconventional oil and gas: Compatibility with Scottish 
greenhouse gas targets. Available at: https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-
Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf 
314

 Lumens, 2014. Fibre-optic sensing for application in oil and gas wells Eindhoven: Technische Universiteit 
Eindhoven. Available at: https://pure.tue.nl/ws/files/3823460/769555.pdf  
315

 Ricardo Energy & Environment, 2016. Unconventional oil and gas development: Understanding and 
mitigating community impacts from transportation. Available at: 
http://www.gov.scot/Resource/0050/00509327.pdf  

https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://www.theccc.org.uk/wp-content/uploads/2016/11/Scottish-Unconventional-Oil-and-Gas-Committee-on-Climate-Change-2016.pdf
https://pure.tue.nl/ws/files/3823460/769555.pdf
http://www.gov.scot/Resource/0050/00509327.pdf
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 Injection of the wastewater into an empty gas field 

 Reuse of wastewater in subsequent fracking activities. 

 In addition, there are various substitutes that can be used to (partially) replace water 15.11
in hydraulic fracturing fluids – carbon dioxide, LPG and/or propane being the most 
commonly used substances in the US and Canada.  However, it is recognised that 
alternative substances have their respective disadvantages.  For instance, they are 
often harmful or hazardous by nature (e.g. LPG) and their effect and risk is 
insufficiently known as nearly all alternative substances are hardly used or at the 
experimental stage.316   

 Gas and fluid leakage associated with poor well construction – ensuring well 15.12
integrity is highly dependent upon the application of best practice standards for well 
design and construction.  In addition, a significant reduction in risks can be achieved 
by using monitoring technology so that remedial measures can be taken at an early 
stage.  Examples include fibre optic sensing techniques including Fibre Bragg 
gratings (FBGs), Distributed Temperature Sensing (DTS) and Distributed Acoustic 
Sensing (DAS).  Recent evidence suggests that fibre optic sensing technology has 
existed for decades, but most techniques are not yet mature for commercial 
deployment in the unconventional oil and gas industry.  DAS has matured most 
rapidly, as is currently deployed on a commercial basis for selected geophysical and 
flow applications following a recent trial317. 

 Aquifer cross contamination – further development of high resolution sensors for 15.13
monitoring could be used to prevent or reduce methane migration to aquifers.   

 Accidental releases of hazardous materials – increased traffic safety measures 15.14
could help to reduce the number of vehicles carrying hazardous substances getting 
involved in traffic accidents. 

 Surface spills – geotextiles and geo-synthetics can be used on surfaces to reduce 15.15
the risk of surface water pollution.  It is important to note that geotextiles and geo-
synthetics are already available, but are not yet widely used.   

 Borehole leaks – there are other ways to mitigate or limit the effects caused by the 15.16
contamination of fracking fluids; the advancement of alternative hydraulic fracturing 
and drilling techniques may increase the efficiency of the hydraulic fracturing 
process so that the use of hazardous chemicals can be reduced or avoided.   

Soil 

 Ground contamination – many of the water mitigation measures could help to 15.17
protect soils, and reduce or avoid ground contamination.  These include the use of 
geotextiles and geo-synthetics, the use of biodegradable fracking fluids, the 
(optimised) treatment of flowback and produced water through mobile units or at 
central facilities, and the use of advanced monitoring technologies (e.g. DTS and 
DAS).  Other mitigation measures include careful soil stripping, storage, and 
restoration in accordance with best practice.  Furthermore, contingency planning to 
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 TNO, 2015. Inventory of technologies and developments for reducing (residual) risks in shale gas 
extraction. Available at: https://publications.tno.nl/publication/34618831/wHLFqd/TNO-2014-R10919-Ef.pdf 
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 Lumens, 2014. Fibre-optic sensing for application in oil and gas wells Eindhoven: Technische Universiteit 
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deal with accidental spillages and contamination of soil is likely to significantly 
reduce the potential impacts on soil quality and quantity associated with 
unconventional oil and gas developments. 

 Greenhouse gas emissions associated with land use change – avoiding 15.18
development on high carbon soils is likely to have positive effects in terms of 
reducing greenhouse gas emissions associated with land use change. 

 Soil sealing resulting from construction of the well pad and access road – 15.19
mitigating the effects of soil sealing can be achieved by using permeable materials 
that reduce water runoff and allow more rain water to infiltrate through the 
underlying soils.  This could help to lower water treatment costs and reduces the 
risk of flooding and water erosion.  Furthermore, impacts on soil quality could be 
reduced or potentially avoided if the works would be undertaken in suitable weather 
conditions to prevent soil damage i.e. avoiding periods of high rainfall.   

Climatic factors 

 Direct greenhouse gas emissions – many of the air mitigation measures are 15.20
relevant to mitigating greenhouse gas emissions, particularly direct greenhouse gas 
emissions including: controlled and uncontrolled releases of produced gas; and, the 
combustion of fossil fuels for on-site power and transportation.  These include 
annual inspections and repair, the use of advanced monitoring technologies (e.g. 
DTS and DAS), the use of supply chain management and ICT resources, the use of 
pipelines to replace transport, and the re-use of wastewater.  

 Greenhouse gas emissions associated with land use change – avoiding 15.21
development on high carbon soils is likely to have positive effects in terms of 
reducing greenhouse gas emissions associated with land use change. 

 Furthermore, greenhouse gas emissions could also be reduced through carbon 15.22
offsetting.  Carbon offsets are typically achieved through financial support for 
projects that aim to reduce the emission of greenhouse gases, which, in turn, 
compensate for emissions made elsewhere.  Examples of such projects include 
forestry projects (e.g. wood planting), energy efficiency projects, and renewable 
energy projects such as wind farms, biomass energy, or hydroelectric dams.  As 
such, carbon offsets could be achieved through investments in Scotland’s 
renewable energy sector or woodland planting in Scotland. 

Biodiversity, flora and fauna 

 Loss of habitat, habitat fragmentation and impacts on hydro-ecological 15.23
functioning – potential impacts could be reduced if site selection and the laying of 
pipes associated with that development would avoid sites of high biodiversity value, 
particularly areas characterised by sensitive hydro-ecological regimes.  Surveys, 
such as bats and birds surveys, could help to identify potential ecological constraints 
and provide initial recommendations for avoidance of impacts and mitigation 
measures, as well as further ecological investigations where necessary.   

 Disturbance of species – disturbance to species is highly dependent on the timing 15.24
of works.  To minimise potential impacts on breeding birds, for instance, the 
construction works that effect nesting habitat should be carried out during winter to 
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avoid the bird breeding season (March-August).  Furthermore, disturbance to local 
fauna could be reduced if lighting would avoid illuminating habitats such as 
woodland and hedgerows.  Other mitigation measures include covering up any 
excavated holes/trenches overnight to prevent mammals from becoming trapped.  

 Accidental release of hazardous material to air, soil, or water – many of the 15.25
water, soil and air mitigation measures could help to protect or reduce potential 
impacts on local biodiversity.  These include careful soil stripping and restoration, 
use of permeable materials during soil sealing, the use of geotextiles and geo-
synthetics, the use of biodegradable fracking fluids, the (optimised) treatment of 
flowback and produced water through mobile units or at central facilities, the use of 
advanced monitoring technologies (e.g. DTS and DAS), annual inspections and 
repair, the use of supply chain management and ICT resources, and the re-use of 
wastewater. 

 Introduction of non-native species – contingency planning to deal with accidental 15.26
releases and spread of invasive species is likely to reduce the potential impacts on 
biodiversity, flora and fauna. 

Cultural and archaeological heritage 

 Loss and/or damage of known and unknown archaeology, and other 15.27
designated and undesignated heritage assets – potential impacts could be 
reduced or avoided if the siting of development would avoids sites of cultural 
heritage significance.  Site survey to identify previously unknown cultural heritage 
assets and monitoring during site construction and decommissioning phases will 
also help minimise impacts. 

 Direct and indirect impacts on the setting of cultural and archaeological 15.28
heritage –screening (e.g. planting hedges) and landscape treatment could minimise 
potential impacts on the setting of cultural heritage sites. 

Landscapes and geodiversity 

 Site selection to avoid sensitive, locally important sites and visually prominent 15.29
locations. 

 Mitigation measures such as screening, landscape treatment and landscape 15.30
restoration after decommissioning could further reduce landscape and visual 
impacts that may arise from unconventional oil and gas developments.   

 Sharing of infrastructure could reduce the number of traffic movements over the 15.31
lifetime of an unconventional oil and gas site, with associated positive effects by 
reducing impacts on landscape quality and local amenity. 

Material assets 

 Land  use change – potential impacts in relation to land use change could be 15.32
reduced if brownfield sites are promoted for re-development, rather than greenfield 
land.  This would ensure the prudent use of resources. 
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 Impacts on infrastructure – many of the water, soil and air mitigation measures 15.33
could help to reduce impacts on infrastructure and the wider environment.  These 
include careful soil stripping and restoration, the use of advanced monitoring 
technologies (e.g. DTS and DAS), annual inspections and repair, the use of supply 
chain management and ICT resources, and the re-use of wastewater. 

Population and human health 

 Noise and light pollution– noise surveys could be carried out to establish whether 15.34
noise exposure associated with unconventional oil and gas developments is likely to 
be hazardous.  Noise impacts associated with traffic movements could be reduced if 
areas with a high density of sensitive receptors would be avoided, if possible.  
Furthermore, potential noise impacts could also be reduced through undertaking 
regular maintenance of equipment, the use of silencers or other noise attenuation 
equipment, the use of enclosures on noise generating equipment associated with 
drilling, minimising night-time vehicle movements, and minimising the use of audible 
vehicle reversing alarms at night.  In addition, positioning and rotating the rig could 
help to mitigate drilling noise, as well as light nuisance.   

 Odour nuisance– nuisance caused by odour issues could be reduced through a 15.35
number of mitigation measures.  Examples include the disclosure and risk 
assessment of fracturing fluid chemicals and environmental monitoring (baseline 
and ongoing).  

 Health issues associated with induced seismic activity – contingency planning 15.36
to deal with the impacts of induced seismic activity on human health could be used 
to reduce potential impacts.   

 Impacts on local amenity and mental well-being – screening of site activities 15.37
through planting could help to reduce impacts on local amenity associated with 
unconventional oil and gas developments.  

 Physical health and safety risks – contingency planning to deal with the impacts 15.38
of unexpected events and hazards could be used to reduce potential impacts.   

 Road accidents – the occurrence of road accidents associated with unconventional 15.39
oil and gas development could be reduced if areas with a high density of sensitive 
receptors would be avoided, if possible.  Additional safety measures are likely to 
further reduce the occurrence of road accidents.  Examples of such measures 
include improving site access and junction design, signing, lining and providing anti-
skid treatment318. 

 Health impacts associated with air and water pollution – many of the water, soil 15.40
and air mitigation measures could help to protect public health.  These include 
careful soil stripping and restoration, the use of geotextiles and geo-synthetics, the 
use of biodegradable fracking fluids, the (optimised) treatment of flowback and 
produced water through mobile units or at central facilities, the use of advanced 
monitoring technologies (e.g. DTS and DAS), annual inspections and repair, the use 
of supply chain management and ICT resources, and the re-use of wastewater. 
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 Transport Scotland, 2016. Strategic Road Safety Plan 2016. Available at: 
https://www.transport.gov.scot/media/10323/ts_strategic_road_safety_plan_2016_digital_sep_2016.pdf  
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16 Monitoring 

 Monitoring the significant environmental effects for any unforeseen adverse 16.1
environmental effects is a statutory requirement within the 2005 Act.  Monitoring 
seeks to ensure that plans avoid generating unforeseen adverse environmental 
effects.  

 There is a strong relationship between the preferred policy position on 16.2
unconventional oil and gas in Scotland and the Scottish Government’s energy 
policy.  It is anticipated that any unforeseen environmental effects would most likely 
relate to the energy sector, and the sourcing, production and use of different energy 
sources.  

 Therefore the proposed monitoring and reporting mechanism for unforeseen 16.3
adverse effects will be the Annual Energy Statement which will be published by the 
Scottish Government. This Statement will set out:  

 the latest energy statistics; 

 the progress made towards existing targets and the new 2030 targets progress 
made under each of the six Strategic Priorities; 

 changes within the UK energy market and international frameworks; and  

 an assessment of technological changes and advances with a bearing on 
Scotland’s energy system. 

 Official Statistics on Scotland’s greenhouse gas emissions inventory are published 16.4
annually by the Scottish Government.  Independent reports on Scotland’s progress 
in reducing emissions are published annually by the Committee on Climate Change. 
The Scottish Government’s current Climate Change Plan has established a new 
monitoring framework, with annual reports on progress towards a suite of policy 
output and implementation indicators.  
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17 Next steps 

Consultation timescales 

 The consultation on the preferred policy position on unconventional oil and gas 17.1
development and the Environmental Report runs for an eight week period from 23 
October 2018 to 18 December 2018. Comments on the preferred policy position and 
the Environmental Report can be submitted to the Scottish Government’s 
consultation platform Citizen Space. You can view and respond to the consultation 
online at: https://consult.gov.scot/energy-and-climate-change-directorate/preferred-
policy-position-on-uog/. 

 You can save and return to your responses while the consultation is still open. 17.2
Please ensure that consultation responses are submitted before the closing date of 
18 December 2018. If you are unable to respond online, please complete the 
Respondent Information Form (see ‘Handling your Response’ below) and send it to:  

Onshore Oil and Gas Team  

The Scottish Government  

3J South  

Victoria Quay  

Edinburgh EH6 6QQ  

Handling your response 

 If you respond using Citizen Space you will be directed to the Respondent 17.3
Information Form. Please indicate how you wish your response to be handled and, 
in particular, whether you are happy for your response to published. 

 If you are unable to respond via Citizen Space, please complete and return the 17.4
Respondent Information Form included in this document. If you ask for your 
response not to be published, we will regard it as confidential, and we will treat it 
accordingly. 

 All respondents should be aware that the Scottish Government is subject to the 17.5
provisions of the Freedom of Information (Scotland) Act 2002 and would therefore 
have to consider any request made under the Act for information relating to 
responses made to this consultation exercise. 

 

Suggested questions for responses to this Environmental Report 

 Respondents may find the following questions helpful to provide a focus for their 17.6
responses to this Environmental Report. 

 What are your views on the accuracy and scope of the information used to describe 
the SEA environmental baseline set out in the Environmental Report?  

 

https://consult.gov.scot/energy-and-climate-change-directorate/preferred-policy-position-on-uog/
https://consult.gov.scot/energy-and-climate-change-directorate/preferred-policy-position-on-uog/
https://consult.scotland.gov.uk/energy-and-climate-change-directorate/fracking-unconventional-oil-and-gas/
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 What are your views on the predicted environmental effects as set out in the 
Environmental Report? 

 

 What are your views on the ‘reasonable alternatives’ outlined in the Environmental 
Report? Please provide any other ‘reasonable alternatives’ which you think should 
be considered.   

 

 What are your views on the findings of the SEA and the proposals for mitigation and 
monitoring of the environmental effects set out in the Environmental Report? 

 

 Do you have any views on the proposals contained within the Scottish 
Government’s preferred policy position statement?  

 

 Please note there is no need to restate views already expressed in relation to the 17.7
Talking “Fracking” public consultation as these have been, and will continue to be, 
taken into account as we move towards finalising the Scottish Government’s policy 
position. 

Next steps  
Analysis of responses 

 Following the consultation period, the consultation responses on the preferred policy 17.8
position and this Environmental Report will be analysed. 

 Responses to the consultation will be taken into account in the preparation of the 17.9
final policy position. 

Finalising the Scottish Government’s position 

 Following analysis of the consultation responses, Ministers can finalise their policy 17.10
position on unconventional oil and gas and communicate it via a package of actions 
which would include: 

 the publication of the SEA post-adoption statement.  This statement will reflect 
on the findings of the SEA assessment and the views expressed in the 
consultation.  It will outline how the issues raised have been considered in 
finalising the Scottish Government’s position. 

 the updating of the preferred policy position with the finalised position. 
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   Appendix 1

Baseline information 

Introduction 

Baseline information provides a benchmark against which the environmental effects 
of a policy or plan can be assessed.  

Schedule 3 of the Environmental Assessment (Scotland) Act 2005 requires the 
following information to be provided when undertaking and SEA: 

(1) An outline of the contents and main objectives of the plan or programme, and of 
its relationship (if any) with other qualifying plans and programmes. 

(2) The relevant aspects of the current state of the environment and the likely 
evolution thereof without implementation of the plan. 

(3) The environmental characteristics of areas likely to be significantly affected. 

(4) Any existing environmental problems which are relevant to the plan including, in 
particular, those relating to any areas of a particular environmental importance, such 
as areas designated pursuant to Directives 79/409/EEC on the conservation of wild 
birds and Council Directive 92/43/EEC on the conservation of natural habitats and 
wild flora and fauna (as last amended by Council Directive 97/63/EC). 

(5) The environmental protection objectives, established at international, Community 
or Member State level, which are relevant to the plan or programme and the way 
those objectives and any environmental considerations have been taken into 
account during its preparation. 

The following text sets out the environmental baseline for the Environmental Report.  
The environmental baseline includes a description of the relevant policy framework, 
the current state in Scotland as well as an overview of key pressures, trends and 
environmental problems. 

Biodiversity, flora and fauna 

Significant work has been undertaken at the international, European and national 
level to tackle the issues affecting biodiversity, flora and fauna.  

Most notable are the Aichi Targets for 2020319.  The Aichi Targets are a product of 
the 10th Conference of Parties (COP) to the UN Convention on Biological Diversity320 
held in Nagoya, Japan, in 2010.  The twenty Aichi Targets relate to various aspects 
of biodiversity conservation, such as reducing direct pressures on biodiversity 
assets and raising awareness of key drivers behind biodiversity loss.  In addition, 
they underpin the Strategic Plan for Biodiversity 2011-2020321 which provides an 
international overarching framework on biodiversity.  Parties agreed to translate this 

                                    
319

 Convention on Biological Diversity, 2010. Aichi Biodiversity Targets. Available at: 
https://www.cbd.int/sp/targets/default.shtml  
320

 Convention on Biological Diversity (1993) Text of the CBD. Available at: 
https://www.cbd.int/convention/text/  
321

 Convention on Biological Diversity (2010). Strategic Plan for Biodiversity 2011-2020. Available at: 
https://www.cbd.int/decision/cop/?id=12268   

https://www.cbd.int/sp/targets/default.shtml
https://www.cbd.int/convention/text/
https://www.cbd.int/decision/cop/?id=12268
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overarching framework into updated national biodiversity strategies and action 
plans322.  

The EU Biodiversity Strategy to 2020323 was launched to adopt the Strategic Plan for 
Biodiversity 2011-2020, including the twenty Aichi Targets.  There are additional 
European Directives in place to protect Europe’s biodiversity and habitats.  The 
Habitats Directive (92/43/EEC)324 and the Birds Directive (2009/147/EC)325 set out 
legislation to create protected areas and promote the conservation of outstanding 
natural habitats, wildlife and landscape features.  Natura 2000326 is a primary vehicle 
for achieving the collective aims of these Directives.  It is an ecological network of 
protected areas developed under the Birds Directive and Habitats Directive – 
covering over 18% of the EU’s land area and almost 6% of its marine territory. 

At the national level, the UK Post-2010 Biodiversity Framework327 was a response to 
the publication of the Strategic Plan for Biodiversity 2011-2020 and the Aichi 
Targets, and the launch of the EU Biodiversity Strategy to 2020.  The Scottish 
Government has also published a strategic document, 2020 Challenge for 
Scotland’s Biodiversity328, which defines the measures needed to meet the 
international Aichi Biodiversity Targets329.  It also supplements the 2004 Scotland’s 
Biodiversity: It’s in Your Hands330. The two documents together comprise the 
Scottish Biodiversity Strategy.  In 2015, the Scottish Government published 
Scotland’s Biodiversity Route Map to 2020331 which sets out the priority work needed 
to meet the targets of the 2020 Challenge for Scotland’s Biodiversity. 

Current state 

Scotland’s natural environment is diverse.  This is reflected in the number and 
variety of designated biodiversity areas located across Scotland.   

There are 252 Special Areas of Conservation (SACs), 153 Special Protection Areas 
(SPAs) and 51 Ramsar sites in Scotland332.  Scotland also contains 1,423 Sites of 
Special Scientific Interest (SSSIs), covering 1,022,000 hectares which amounts to 
about 13% of Scotland’s land area.  The sites range in size from the very small, 
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 Convention on Biological Diversity (2017). Strategic Plan for Biodiversity 2011-2020, including Aichi 
Biodiversity Targets. Available at: https://www.cbd.int/sp/  
323

 European Commission, 2016. Biodiversity Strategy. Available at: 
http://ec.europa.eu/environment/nature/biodiversity/strategy/index_en.htm  
324

 European Commission, 2016. The Habitats Directive. Available at: 
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm  
325

 European Commission, 2016. The Birds Directive. Available at: 
http://ec.europa.eu/environment/nature/legislation/birdsdirective/index_en.htm  
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 European Commission, 2017. Natura 2000. Available at: 
http://ec.europa.eu/environment/nature/natura2000/index_en.htm 
327

 Joint Nature Conservation Committee, 2012. UK Post-2010 Biodiversity Framework. Available at: 
http://jncc.defra.gov.uk/pdf/UK_Post2010_Bio-Fwork.pdf  
328

 Scottish Government, 2013. 2020 Challenge for Scotland’s Biodiversity. Available at: 
http://www.gov.scot/Resource/0042/00425276.pdf  
329

 Convention on Biological Diversity, 2011. Strategic Plan for Biodiversity 2011-2020 and the Aichi Targets. 
Available at: https://www.cbd.int/doc/strategic-plan/2011-2020/Aichi-Targets-EN.pdf  
330

 Scottish Government, 2004. Scotland’s Biodiversity Strategy: It’s in Your Hands – A strategy for the 
conservation and enhancement of biodiversity in Scotland. Available at: 
http://www.gov.scot/Resource/Doc/25954/0014583.pdf  
331

 The Scottish Government, 2015. Scotland’s Biodiversity: A Route Map to 2020. Available at: 
http://www.gov.scot/Resource/0048/00480289.pdf   
332

 The Scottish Government, 2016. Key Scottish Environment Statistics 2016. Available at: 
http://www.gov.scot/Publications/2016/10/7565/334171 
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such as Bo’mains Meadow SSSI at just under one hectare, to the vast Cairngorms 
SSSI which extends to more than 29,000 hectares.  

In addition, Scotland’s rivers, lochs and wetlands support many important habitats 
and species.  Scotland has more than 30,000 freshwater lochs, ranging from small 
lochs to the likes of Loch Ness.  The conditions in Scotland’s lochs greatly vary from 
soft, relatively acidic water to hard waters with higher alkaline and nutrient 
concentrations – providing a wide variety of aquatic habitats333.   

Following from the above, the key characteristics of Scotland’s natural environment 
are listed below. 

 Scotland’s coastal environment provides vast and diverse habitats for 
internationally important seabirds and shorebirds334. 

 Key terrestrial habitats present in Scotland include upland areas stretching 
over 50% of Scotland’s land area335, followed by blanket bog covering another 
23%.  Blanket bog has been classified as globally rare and endemic to 
Scotland336. 

 Although forests cover about 17% of Scotland’s land area, they support a 
high share of Scotland’s biodiversity337 – particularly native, ancient and semi-
natural woodlands which are likely to have a higher biodiversity value than 
more uniform planted woods338. 

Scotland’s central belt contains diverse natural environments which support a rich 
array of flora and fauna species, including (but not limited to) the following major 
biodiversity assets;  

 The Firth of Forth is a complex of estuarine and coastal habitats in south east 
Scotland, stretching for over 100km from the River Forth at Stirling eastwards 
past Edinburgh and along the coasts of Fife and East Lothian to a wide 
estuary mouth.  The floodplains of the Inner Firth contain a range of riverine 
features such as tidal banks, rare saltmarsh habitat and extensive areas of 
mudflats.  The shoreline of the Outer Firth includes sandy shores, some 
rocky outcrops, mussel beds and some artificial seawalls.  In addition, the 
coast of North Berwick contains cliffs and dune grasslands, with extensive 
dune systems at Aberlady339.  The Firth of Forth is home to internationally 
important numbers of wintering waders such as the oystercatcher, knot and 
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 SNH, 2017. Lochs, rivers and wetlands. Available at: 
 https://www.nature.scot/habitats-and-ecosystems/habitat-types/lochs-rivers-and-wetlands  
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 SNH, 2015. Seabirds and shorebirds. Available at: https://www.nature.scot/plants-and-
animals/birds/seabirds-and-shorebirds  
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 SNH, 2017. Upland and moorland. Available at:  
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 SNH, 2017. Blanket bog. Available at: 
 https://www.nature.scot/landscapes-habitats-and-ecosystems/habitat-types/mountains-heaths-and-
bogs/blanket-bog  
337

 Forestry Commission Scotland, 2012. Biodiversity. Available at:  
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bar-tailed godwit340.   As such the Firth of Forth is designated as a Special 
Protection Area (SPA)341 under the European Birds Directive . 

 Raised bogs are widespread throughout the UK, but there are notable 
concentrations in the Central Belt of Scotland.  The Central Belt of Scotland 
contains several protected lowland moss areas such as the Flanders 
Mosses, which have been designated as a Special Area of Conservation 
(SAC)342.  Therefore, new development in the Central Belt in particular could 
have the potential to adversely impact upon the integrity of lowland moss 
habitats.   

 The Galloway and Southern Ayrshire Biosphere is a major bio-geographic 
region which is partially located in the Midland Valley, covering 526,888 ha in 
total with a core area of 10,658 ha.  The Biosphere is represented by upland 
massif centred on the Merrick and the rivers that flow from this upland down 
to the sea.  Moreover, the Biosphere contains two predominant topographic 
regions: rolling uplands and lowlands of gently undulating topography with 
incised river valleys343.  

Existing pressures 

Land-use change and intensive land use are key drivers of biodiversity loss and 
ecosystem degradation. 

 New development has the potential to adversely impact upon local 
biodiversity through habitat damage, habitat loss, disturbance to species344, 
water pollution345, increased recreation pressures346, changes to hydrological 
regimes that are of particular relevance to wetlands347, among other negative 
impacts. 

 The conversion of semi-natural habitats has had adverse impacts on 
biodiversity and ecosystems.  Bogs significantly decreased over the period 
between 1947 and 1988 – with a decrease of around 21% in blanket bog and 
a decrease of around 44% in lowland bog.  Semi-natural woodlands 
decreased by 28%, followed by heather moorland which saw a decrease in 
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23% over that period.  Moreover, just over half of Scotland’s hedgerows 
(equalling to about 40,000 kilometres) were lost over the same period.  The 
rate of habitat change has slowed over the last 30 years, but the pressures 
from land use change are still causing biodiversity loss and ecosystem 
degradation across Scotland348.  

 Agricultural development is a key driver in habitat loss and habitat
degradation. Farming constitutes major land-use in Scotland with about 75%
of the land area devoted to agriculture.  However, each type of farming has
different effects on biodiversity.  For example, hill farming is known to benefit
biodiversity whilst dairy and meat production is linked to negative impacts on
biodiversity349.  Nevertheless, farming can also potentially benefit biodiversity
as hedgerows support habitat corridors, connect habitats and promote
species mobility350.

Potential pressures associated with unconventional oil and gas development 

Current scientific evidence has identified a number of potential pressures on 
biodiversity associated with unconventional oil and gas development. 

 Traffic movements, fencing and road construction could cause habitat
fragmentation.  For instance, aboveground pipes could bisect important
biodiversity corridors351.

 Increases in environmental noise associated with site activity could lead to
species disturbance, particularly in areas with low background noise levels.
Flaring may also constitute a source of noise pollution and disturbance352.

 Fugitive air emissions could indirectly affect local biodiversity, primarily
through increased emissions of greenhouse gases.  Fugitive air emissions
arise from unintentional leaks, venting and flaring.  These include
greenhouse gases such as carbon dioxide (CO2) and methane (CH4).
Fugitive methane emissions are a concern given that methane is a potent
greenhouse gas, which could exacerbate climate change impacts on local
biodiversity353.

 Dewatering processes associated with Coal Bed Methane (CBM) operations
require significant amounts of water, which in turn could have the potential to
adversely impact upon biodiversity, flora and fauna.  Reduced water levels
could have adverse hydro-ecological impacts, and surface water and
groundwater abstraction could lead to the intrusion of saline water into
waterbodies.  Furthermore, buried linking infrastructure used in
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unconventional oil and gas developments could induce changes in surface 
flows and groundwater levels, which could adversely impact upon hydro-
ecological functioning354. 

 The accidental release of hazardous materials during transportation could
have harmful effects on local biodiversity given the toxic nature of most
substances used in hydraulic fracturing fluid355.

 Light pollution, like noise pollution, could result in species disturbance.  Light
pollution is caused by flaring or by lighting for safe working, particularly during
the drilling phase356.

 A finding by New York State DEC highlights the potential effects on
biodiversity arising from the introduction of invasive species associated with
industrial activity357.

It needs to be noted that the aforementioned effects are included regardless of their 
significance.  

Population and Human Health 

Public health is the subject of a variety of policies and statutes, either directly or 
indirectly.  

Many of these focus on preventing or limiting exposure to air pollutants.  At the 
European level are various directives that address air quality issues.  The Ambient 
Air Quality Directive (2008/50/EC)358 sets legally binding limits for concentrations of 
major air pollutants such as particulate matter (PM10, PM2.5) and nitrogen oxide 
(NO2). Directive 2008/50/EC is transposed into Scots law through the Air Quality 
Standards (Scotland) Regulations 2010359.  Separate emissions limits for SO2, NOx, 
NH3 and volatile organic compounds are set in European law under the National 
Emission Ceilings Directive (2001/81/EC)360, which was subsequently made into UK 
law as the National Emissions Ceilings Regulations 2002361.  Specific legislation on 
integrated prevention and control of pollution arising from industrial activities is 
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entrenched in the Industrial Emissions Directive (2010/75/EU)362, which has been 
implemented as the Pollution Prevention and Control (Scotland) Regulations 
2012363.  Other relevant legislation includes the Environment Act 1995364. Under 
Section 83(1) of the Environment Act 1995, local authorities have a duty to declare 
Air Quality Management Areas (AQMAs) at locations in which air quality objectives 
are not being met or are unlikely to be met. 

 Other policies and statutes aim to minimise the potential impacts of environmental 17.1
nuisances such as noise pollution, light pollution and disturbance from vibration.  
Noise pollution is addressed through the EU Noise Directive (2000/14/EC)365 and the 
Environmental Noise Directive (2002/49/EC)366 , which were made into UK and 
Scots law as the Noise Emissions in the Environment by Equipment for use 
Outdoors Regulations 2001 (as amended)367 and the Environmental Noise 
(Scotland) Regulations 2006368, respectively.  Furthermore, the Public Health etc. 
(Scotland) Act 2008369 also makes provision for law on statutory nuisances such as 
artificial light nuisances.  

 There is also legislation in place to prevent and control any adverse health effects 17.2
arising from the contamination of water resources.  At the European level, these are 
entrenched in both the Bathing Water Quality Directive (2006/7/EC)370 and the 
Drinking Water Directive (98/83/EC)371 at the European level.  The Bathing Water 
Quality Directive (2006/7/EC) has been transposed through the Bathing Waters 
(Scotland) Regulations 2008 (as amended)372 and the Bathing Waters (Sampling & 
Analysis) (Scotland) Directions 2008373.  The Water Supply (Water Quality) 
(Scotland) 2001374 and the Water Quality (Scotland) Regulations 2010375 regulations 
transpose the Drinking Water Directive. 
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 A range of policies and statutes is in place to prevent and control health hazards 17.3
associated with unconventional oil and gas operations, such as the physical health 
risks associated with respirable crystalline silica.  At the European level are the 
Sevoso Directive III (2012/18/EU)376 which lays down rules for the prevention of 
major accidents which involve dangerous substances, and the limitation of their 
consequences for human health and the environment as well as the Directive on the 
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) 
(1907/2006/EC)377 which was designed to improve the protection of human health 
from the risks that can be posed by chemicals used in various industrial activities. 
At the national level, the REACH Directive has been implemented as the REACH 
Enforcement Regulations 2008378.  The COMAH Regulations 2015 implements the 
Seveso Directive.  It sets out regulations to reduce to risks of potential major 
accident hazards that are associated with storing or handling large quantities of 
industrial chemicals of a hazardous nature.  Other relevant legislation includes 
Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013379.  
Under Section 20 of the 2013 Regulations, any unplanned release of fluids from a 
well in the UK must be reported.  

Current state 

According to the 2011 Census, the population in Scotland was estimated to be 
5,295,000 people, of whom 2,728,000 (51.5%) are women and 2,567,000 (48.5%) 
men.  This was a 4.6% rise compared to 2001, and the highest population recorded 
for the country since records began380.  

The mid-2016 population estimates381 suggest that Scotland’s population is 
continuing to grow, with 5,404,700 residents recorded in the country as of June 
2016.  This was an increase of 0.6% compared to 2015.  Although there has been a 
general trend for growth in Scotland as a whole, growth in population has been 
variable across different areas of the country over the report period.  The cities of 
Edinburgh and Glasgow have seen the highest levels of population growth at 1.68% 
and 1.44%, respectively.  Conversely, Inverclyde and Na h-Eileanan an Iar 
displayed losses of population equating to 0.63% and 0.43% over the same time, 
respectively.  There is significant variation between the more densely populated 
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areas in the Central Belt of Scotland and areas such as the Highlands and Western 
Isles.  

In addition, there is a recent trend for an overall increase in the proportion of older 
people.  Between 1996 and 2016, the age group which reported the highest 
percentage of growth was those aged 75 and over, with a reported increase of 31% 
over that period.  Over the same period, the number of people aged 45-64 and aged 
64-74 grew by 26% and 24%, respectively382. 

Use of the outdoors for access and recreation is an important contributor to health 
and wellbeing.  Current work is underway to extend and improve the National 
Walking and Cycling Network (NWCN) which will build on existing path and trail 
networks, close key gaps, upgrade connecting routes, link to public transport and 
promote shared use of paths.  This will increase opportunities for active travel and 
recreation and bring benefits for health and wellbeing in Scotland.  Figures 6a and 
6b, Appendix 1, show the distribution of national cycling and walking trails and 
country parks, and the number of routes and country parks within the area 
prospective for unconventional oil and gas development. 

Data on visits to the outdoors shows 48.5% of adults visited the outdoors at least 
once a week in 2016, a similar proportion to 2015 where 48.6% of adults visited the 
outdoors at least once a week.383 

The Health and Safety Executive (HSE) has published a list of case studies of 
industry-related major accidents in Scotland that occurred over the last few 
decades384.  All of these case studies pre-date the implementation of the COMAH 
Regulations 2015. 

The crucial role of environmental quality in maintaining human health is well-
documented, particularly in relation to protecting water quality and air quality. 

 Air pollution represents a significant threat to public health.  Poor air quality is 
associated with a number of diseases and health problems such as lung 
cancer, strokes, asthma, dementia and cardiovascular disease.  Across the 
UK, air pollution is estimated to cause 40,000 deaths per year.  The high-risk 
groups most prone to the effects of poor air quality include infants, young 
children, the elderly and those with existing heart and lung conditions.  
Pregnant women are also considered to be a vulnerable group given that 
harmful particulates could potentially infiltrate the placenta via the 
bloodstream385. 

 The main pollutants of current concern in Scotland are oxides of nitrogen 
(NOx), particulate matter (PM10 and PM2.5), sulphur dioxide (SO2), non-
methane volatile organic compounds (NMVOCs), ground level ozone (O3) 
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and Ammonia (NH3)
386.  For instance, fine particular matter was associated 

with 2,000 premature deaths and around 22,500 lost life-years across the 
population in Scotland in 2010387.  

 Densely populated areas have relatively high elevated air pollution levels.
There are currently 38 AQMAs declared across 15 local authorities in
Scotland, many of which are located in the densely populated Midland Valley
(City of Edinburgh, East Dunbartonshire, East Lothian, Falkirk, Fife, Glasgow,
Midlothian, North Lanarkshire, South Lanarkshire and West Lothian)388.  This
is reflected in premature death rates across Scotland.  For example, large
Scottish cities have the highest proportion of total death associated with
particulate (PM) pollution in Scotland, with 4.9% and 4.7% of deaths linked to
particulate pollution in Edinburgh and Glasgow, respectively389.

 Scotland’s water resources are important for commercial water supplies,
including drinking water.  According to the latest annual report (2016) by the
Drinking Water Quality Regulator (DWQR), Scottish Water’s compliance with
the stringent standards for drinking water is extremely high at 99.91%390.

 There has been a steady improvement in the water quality of Scotland’s
designated bathing sites since SEPA’s regulation and monitoring of EU
bathing water compliance began in 1988. In 2016, about 80% of Scotland’s
designated bathing waters met the sufficient or better classification. The
remaining bathing sites (20%) were considered to have poor water quality391.

Existing pressures 

Impacts on air and water quality are primarily caused by increases in environmental 
pollutants arising from new development and industrial activities. 

 Air pollution remains a chronic issue in many areas, particularly urban
locations that experience high volumes of traffic392.  Road transport and
industrial emissions account for a large share of air pollutant emissions393.

 Key pressures on the surface water environment originate from human
activity, particularly urbanisation and intensive agriculture and aquaculture394.
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 Key pressures on water bodies in general include rural diffuse pollution, 
wastewater and hydropower generation.  Low standards of water bodies may 
affect drinking water quality in Scotland, due to the presence of certain 
bacteria that can pose a potential risk to public health395.  

 In Scotland, the primary causes of poor bathing water quality are short 
episodes of pollution induced by heavy rainfall which affects the operation of 
sewerage assets, surface drains, field run-off and agricultural activity396. 

Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential pressures on 
population and human health associated with unconventional oil and gas 
development. 

 Felt seismic activity has been observed with hydraulic fracturing397.  However, 
these seismic events are expected to be small in magnitude398. 

 Environmental noise from site activity has the potential to increase noise 
impacts on nearby residents, particularly in areas with low background noise.  
In addition, unconventional oil and gas developments would result in 
increased traffic movements which could potentially bring about further noise 
impacts399. 

 There is the risk of accidental releases of hazardous materials (e.g. 
wastewater spills) during transportation, particularly if a collision involves a 
vehicle carrying dangerous substances.  The release of hazardous materials 
could have the potential to adversely impact upon public health400. 

 Unconventional oil and gas development would lead to increased traffic 
movements and heavy vehicle movements, increasing the risk of road 
accidents401. 

 Light pollution caused by flaring or by lighting for safe working could increase 
impacts on nearby residents.  However, there is inadequate evidence to 
determine whether unconventional oil and gas-associated light pollution 
would occur at levels that could pose a risk to physical health 402. 
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 Odours associated with unconventional oil and gas could potentially result in 
nuisance, particularly in neighbouring areas403. 

 The use of drilling rigs for shale gas operations could have the potential to 
have negative impacts on landscape quality, although it is difficult to 
determine the extent and magnitude of such impacts given the contextual 
nature of visual impacts404. 

 Physical health and safety risks are associated with unconventional oil and 
gas development, such as the physical risks associated with respirable 
crystalline silica405 and the immediate physical risks caused by potentially 
explosive mixtures of methane and air.  Such risks particularly apply to 
industry workers406.  

 Other relevant threats to public health include impacts on mental well-being 
i.e. anxiety caused by living near an unconventional oil and gas site407. 

Soil  

At the European level, the importance of protecting soil quality has been recognised 
through the European Commission’s Thematic Strategy for Soil Protection408.  The 
Strategy aims to establish common principles for the protection and sustainable use 
of soils by promoting responsible management practices and the restoration of 
degraded soils.  Many of these aims are reflected in The Scottish Soil Framework409 
which was launched in 2009.  The Framework sets out a vision for the enhancement 
and protection of soils within the context of the economic, social and environmental 
needs of Scotland. 

At the national level, there is specific legislation in place to promote the remediation 
of contaminated land. These include the Environmental Protection Act 1990410 and 
the Contaminated Land (Scotland) Regulations 2000411. 

Peatland soils have been given special attention through Scotland’s National 
Peatland Plan412 which sets out a number of targets regarding the improvement and 
restoration of Scotland’s peatlands. The Scottish Government’s Draft Peatland and 
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Energy Policy Statement413 seeks to align energy policies with policies that aim to 
protect peatlands in order to minimise greenhouse gas emissions, which are known 
to adversely affect peatlands.  

Current state 

Scotland’s soils are diverse and differ markedly from those in the rest of the UK.  
The majority have acidic and organic-rich surface layers.  Such soils are often not 
managed intensively.  As a result, they generally have a high biodiversity and 
landscape value.  Soils suitable for agricultural uses are largely limited to eastern 
Scotland414.  

The state and functionality of Scotland’s soils is well-documented, particularly in 
relation to peat soils. 

 Peatland soils make up a significant portion of Scotland’s land surface.
Blanket bog is the most widespread and semi-natural peatland type in
Scotland – extending to over 1.5 million hectares, which equals to about 20%
of Scotland’s land area of 7.8 million hectares.  Scotland supports around
15% of the world’s peatland habitats given its considerable rarity
internationally.  Other peatland types in Scotland include raised bogs and
fens which are designated as UK priority habitats.

 The Flow Country of Caithness and Sutherland is the largest area of peatland
in Scotland, with a total size of 400,000 hectares of which 145,000 hectares
(36%) is designated as Site of Special Scientific Interest (SSSI), Special Area
of Conservation (SAC), Special Protection Area (SPA) or Ramsar site.  Other
designated biodiversity sites also contain peatland habitats; 51 SACs and
106 SSSIs cover blanket bog; 26 SACs and 50 SSSIs are located on raised
bogland; and 22 SACs are set around alkaline fen415.  A large proportion of
designated peatlands are in poor condition.  According to reporting by
Scottish Natural Heritage (SNH)416, 72 out of 188 (38%) upland (blanket) bogs
is in unfavourable condition.  The same applies to 47 out of 111 (42%)
lowland raised bogs, and 39% of upland fens, marshes and swamps.

 Scotland’s soils are an important carbon sink.  It is estimated that Scotland’s
soils contain 3,000 million tonnes (Mt) of carbon (C), of which peatlands
alone contain about 1,600 million tonnes (Mt) of carbon417.  Other soils also
act as a sink for greenhouse gases. Agricultural soils have the potential to
hold an estimated 115 megatonnes, which would be the equivalent of 22% of
total carbon dioxide (CO2) emissions from Scotland’s energy sector418.

413
 Scottish Government, 2016. Draft Peatland and Energy Policy Statement. Available at: 

http://www.gov.scot/Topics/Business-Industry/Energy/Energy-sources/19185/Draft-Peatland-Policy 
414

 Scottish Government, 2006. Scotland’s Soil Resource – Current State and Threats – Chapter 7: Soil 
Contamination. Available at: http://www.gov.scot/Resource/Doc/149337/0039742.pdf 
415

 Scottish Government, 2010. Executive Summary: Management of Carbon-Rich Soils – Overview and 
Discussion Paper. Available at: http://www.gov.scot/Resource/Doc/921/0109512.pdf 
416

 Scottish Natural Heritage, 2010. Condition of Designated Sites. Available at: 
https://www.nature.scot/condition-designated-sites
417

 Scottish Government, 2010. Executive Summary: Management of Carbon-Rich Soils – Overview and 
Discussion Paper. Available at: http://www.gov.scot/Resource/Doc/921/0109512.pdf 
418

 SNH, 2017. Managing nature for carbon capture. Available at: 
 https://www.nature.scot/climate-change/taking-action/carbon-management/managing-nature-carbon-capture 

http://www.gov.scot/Topics/Business-Industry/Energy/Energy-sources/19185/Draft-Peatland-Policy
http://www.gov.scot/Resource/Doc/149337/0039742.pdf
http://www.gov.scot/Resource/Doc/921/0109512.pdf
http://www.gov.scot/Resource/Doc/921/0109512.pdf
https://www.nature.scot/climate-change/taking-action/carbon-management/managing-nature-carbon-capture
https://www.nature.scot/condition-designated-sites


195 

Existing pressures 

The principal threats to soil functions are erosion and soil sealing, landslides, 
changes in soil biodiversity, loss of organic matter and land-use changes419. These 
are discussed in greater detail below. 

 Erosion and soil sealing (i.e. the process of compacting or covering soil with 
impervious material) have a profound effect on soil functions.  Erosion can 
irretrievably disturb the soils’ characteristics, and soil sealing is known to 
interfere with the soils’ ability to perform key functions such as water 
absorption and is effectively irreversible420. 

 Landslides, which are tightly linked to erosion, can pose additional pressures 
to Scottish soils421. 

 Scotland’s soils support a wide variety of habitats and biodiversity.  Soil 
biodiversity is essential to most soil functions, including the physical and 
chemical characteristics of soil.  For instance, soil organisms play a vital role 
in soil carbon and nitrogen turnover, and, subsequently, in the exchange of 
greenhouse gases.  Soil organisms are also known to break down 
contaminants.  Thus, changes in land management practices could affect the 
structure, physical and chemical characteristics of the soil422.  

 Loss of organic matter is a major threat to soil functions and is often the 
result of a number of environmental pressures, most notably land-use change 
and climate change423.  

 Land-use changes could adversely impact upon the quality of peatland 
habitats and other carbon-rich soils.  New development is very likely to lead 
to the excavation or drainage of peatland and other carbon-rich soils, which 
in turn could result in increased greenhouse gas emissions from these soils.  
Developments in the horticulture industry, fuel industry and the whisky 
industry may also have adverse impacts on peatland soils, but it is expected 
that the severity of these impacts greatly vary424. 

Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential pressures on soils 
associated with unconventional oil and gas development. 

 There is a possible risk of groundwater contamination through any escape of 
‘flowback water’ into the ground.  Typically 25-75% of the water injected 
during hydraulic fracturing returns to the surface as wastewater, or flowback 
fluid.  As such flowback fluids may contain chemical additives associated with 
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hydraulic fracturing, naturally occurring radioactive materials (NORM), 
inorganic materials and organic matter425.  

 Poorly constructed and decommissioned oil and gas wells can develop leaks
along the casing after production has ceased.  Such leaks often take years to
unfold after decommissioning, allowing hydrocarbons and other well fluids to
eventually migrate out of the well and into the environment.  During the
decommissioning stage, there is also the risk of leaks in tanks and pipework
which could potentially contaminate the ground426.

 New development could result in significant land-use emissions, particularly if
it occurs on carbon-rich land.  For instance, it is estimated that land-use
change emissions associated with grassland would be in the region of 920
tCO2 per well or 1,800 tCO2 for TWh.  It is estimated that development of
locations on peat soil could lead to emissions that are around 10 times
higher, at around 10,000 tCO2 per well or 20,000 tCO2 per TWh427.

Water 

The importance of protecting water quality has been recognised through the EU’s 
Water Framework Directive (2000/60/EC)428 which sets out a comprehensive 
approach to protect Europe’s inland surface waters, transitional waters, coastal 
waters and ground waters.  The Water Framework includes a requirement for an 
assessment of both chemical and ecological states, alongside additional 
requirements to consider the status of biodiversity as an indicator in determining 
overall water quality. 

Scotland fulfils the obligations as set out in the Water Framework through the Water 
Environment and Water Services (Scotland) Act 2003429, which guides the 
establishment of River Basin Management Plans (RBMPs), and the Water 
Environment (Controlled Activities) (Scotland) Regulations 2011 (as amended)430 
which provides a regulatory framework for controlling activities, known as ‘CAR’, 
that could have negative effects on Scotland’s water environment.  Examples of 
CAR activities include water abstraction for irrigation, discharges of wastewater, 
impoundments, hydropower and surface water drainage.  Other relevant legislation 
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includes the Pollution Prevention and Control (Scotland) Regulations 2012431 which 
aim to specifically control pollution relating to industry discharges. 

Other policies focus on avoiding or limiting the impacts of flood risk.  At the 
European level is the Floods Directive (2007/60/EC)432 which establishes a 
framework for the assessment and management of flood risks – aiming at the 
reduction of the adverse consequences of flood for human health, the environment, 
cultural heritage and economic activity.  The Floods Directive has been made into 
national law through the Flood Risk Management (Scotland) Act 2009433 which 
established the requirement for Flood Risk Management Strategies and Local Flood 
Risk Management Plans to be produced.  Each of Scotland’s 14 Local Plan Districts 
has a Flood Risk Management Strategy published by SEPA, in collaboration with all 
of Scotland’s 32 local authorities. Flood Risk Plans have been developed in parallel 
to the Flood Risk Management Strategies, and are set out to provide further detail 
on the delivery and funding of local actions434. 

Current state 

The state of Scotland’s water resources and the location of flood risk areas have 
been well-documented. 

 Scotland has large water resources compared to its total land area – both 
inland and along the coast. Scotland has an extensive coastline, stretching 
19,000 kilometres which makes up 8% of Europe’s coastline435.  There are 
30,000 freshwater lochs in Scotland, ranging from small lochs to the likes of 
Loch Ness436.  Scotland’s rivers, lochs, canals and ponds cover around 2% of 
Scotland’s land area which equates to around 70% of the UK’s surface water 
whilst equating to 90% of the volume of freshwater in the UK437.  

 In recent decades, significant improvements in water quality have been 
observed in many rivers, canals and estuaries due to decreases in the 
releases of environmental pollutants.   Recent data438 shows that 80% of 
groundwaters in Scotland were at good status in 2016.  In addition, 62% of 
surface waters (rivers, lochs, and estuaries) were at good status or better in 
2016439.  However, rivers across Scotland’s Central Belt and East Coast 
require further works in order to ensure that they achieve ‘good or better’ 
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overall status under Scotland’s overarching target framework for 
waterbodies440.  

 It is estimated that 4% of residential properties in Scotland, which is just over 
108,000 properties, are exposed to any type of flooding.  Reporting by the 
Scottish Government (2015)441 suggests that about 8% of data zones 
considered as part of the corresponding study are classified as having a high 
or acute vulnerability to flood risk.  These zones are mainly located within 
large Scottish cities, with Glasgow containing 191 flood risk zones and 
Edinburgh containing 82 such zones.  The remaining flood risk zones are 
mainly located within smaller Scottish cities, with Dundee containing 44 such 
zones and Aberdeen containing 27.  

 Reporting by the Scottish Government (2015)442 also reveals that coastal 
flooding and fluvial flooding affected more properties in Scotland than surface 
flooding during that year.  The Orkney Islands, Perth and Kinross, Moray and 
a number of local authorities located in the Midland Valley (Stirling, Falkirk, 
West Dunbartonshire and Scottish Borders) have the highest proportion of 
properties which are likely to be exposed to either coastal flooding or fluvial 
flooding.  It was demonstrated that social vulnerability to flooding in Scotland 
tends to be concentrated in urban areas.  It is estimated that 73% of the 
extremely or acutely vulnerable data zones were located in large urban areas 
and a further 23% were located in other urban areas. 

Existing pressures 

Scotland’s waterbodies are under increasing pressure from various human 
activities. 

 Key pressures on water quality originate from human activity, particularly 
through loss of natural habitat due to development, climate change, erosion 
of peatlands, fragmentation of habitats such as wetlands and pollution 
caused by runoff from the rural and urban environment443. 

 It is known that climate change could affect water quality.  Climatic changes 
could have the potential to extend the growing season, which could place 
additional pressures on water quality as agriculture is a key source of 
environmental pollutants444.  Moreover, changes in climate could limit the 
capacity of aquatic environments to safety absorb and decompose 
contaminants445. 
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 Local communities in Scotland, particularly coastal communities, could face a 
heightened flood risk associated with projected rates of climate change446. 

 Changes in climate are having significant effects on Scotland’s rivers and 
streams.  An increase of almost 70% in winter precipitation has been 
recorded in North Scotland since 1961.  For the same period, annual 
precipitation across Scotland has increased by 20%.  In addition, surface 
water temperatures in lakes and rivers have increased by 1°C to 3°C during 
this period.  These climatic changes are likely to result in disruptions to 
rainfall patterns and to waterlogging of the soil, which in turn could influence 
the timing of peak flows, seasonal river flow pattern and flow velocity.  
Moreover, rivers are directly affected by changes in water temperature and 
flow.  Even small increases in temperature could disrupt the life-cycles of fish 
and other aquatic creatures, which in turn could impact upon community 
composition447. 

 Wetlands, rivers, peatlands and other natural features play a crucial role in 
managing flood risk.  Hence, key pressures on these natural habitats could 
indirectly increase flood risk.  Primary threats to wetlands and peatland 
habitats include land-use change and greenhouse gas emissions448. 

Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential pressures on water 
resources associated with unconventional oil and gas development. 

 Contamination of produced water is a concern associated with 
unconventional oil and gas development.  Naturally occurring radioactive 
materials (NORM) are present in many geological formations.  NORM are 
likely to adhere to the surface of pipework.  In addition, ‘flowback waters’ may 
also contain NORM, as well as chemical additives associated with hydraulic 
fracturing, inorganic materials and organic matter.  These substances could 
negatively affect groundwater quality449.  

 Poor well construction could lead to gas and fluid leakage into groundwater.  
Surface water pollution and the contamination of groundwater with methane 
has been a particular concern450.  

 There is the risk of surface water contamination caused by produced water 
e.g. if it is not treated properly before disposal451.  
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 There is the risk of accidental releases of hazardous materials (e.g. 
wastewater spills) during transportation, particularly if a collision involves a 
vehicle carrying dangerous substances.  The release of hazardous materials 
could have the potential to adversely impact upon surface water quality452. 

 Dewatering processes associated with Coal Bed Methane (CBM) operations 
require significant amounts of water, which in turn could have the potential to 
adversely impact upon local water quality.  Reduced water levels could have 
adverse hydro-ecological impacts, and surface water and groundwater 
abstraction could lead to the intrusion of saline water into waterbodies.  
Furthermore, buried linking infrastructure used in unconventional oil and gas 
developments could induce changes in surface flows and groundwater levels, 
which could adversely impact upon hydro-ecological functioning453. 

 Poorly constructed and decommissioned oil and gas wells can develop leaks 
along the casing after production has ceased.  Such leaks often take years to 
unfold after decommissioning, allowing hydrocarbons and other well fluids to 
eventually migrate out of the well and into the environment.  During the 
decommissioning stage, there is also the risk of leaks in tanks and pipework 
which could potentially contaminate the ground454. 

Air 

European legislation addresses the issues associated with air pollution.  The 
Ambient Air Quality Directive (2008/50/EC)455 sets targets for key pollutants such as 
SO2, NOx, particulates, lead, benzene and ground-level ozone.  Moreover, the 
European National Emission Ceilings Directive (2016/2284/EU)456 sets targets for 
reducing emissions of five important air pollutants including nitrogen oxides (NOx), 
non-methane volatile organic compounds (NMVOCs), sulphur dioxide (SO2), 
ammonia (NH3) and fine particulate matter (PM2.5) as well as carbon monoxide 
(CO).  

The National Emission Ceilings Directive (2001/81/EC)457 was subsequently made 
into UK law as the National Emissions Ceilings Regulations 2002458.  Air quality is a 
devolved matter in the UK – administrations in Scotland (SEPA), Wales (NRW) and 
Northern Ireland (Northern Ireland Air) are required to produce their own air quality 
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policy and legislation459.  As a result, the Ambient Air Quality Directive has been 
transposed into Scots law through the Air Quality Standards (Scotland) Regulations 
2010460.  The Regulations also satisfy the requirements of the EC’s 4th Air Quality 
Daughter Directive (2004/107/EC)461 which sets limits to ambient concentration of 
certain heavy metals including arsenic, cadmium, mercury, nickel and polycyclic 
hydrocarbons.  

Other relevant legislation include Part IV of the Environment Act 1995462, the 
Environmental Protection Act 1990 (Part III)463 and Clean Air Act 1993464 which set 
out provisions for protecting air quality throughout the UK.  Under Section 83(1) of 
the Environment Act 1995, local authorities are required to declare Air Quality 
Management Areas (AQMAs) at locations in which air quality objectives are not 
being met or are unlikely to be met.  Local authorities have a duty to develop and 
implement Air Quality Action Plans in these locations in order to improve air quality 
to an acceptable level465. 

Scotland’s National Transport Strategy466 aims to reduce the need to travel, widen 
travel choices and drive more efficiently in Scotland to improve air quality.  The 
Strategy will play a part in reducing air pollution in Scotland in line with the Cleaner 
Air for Scotland Strategy467. 

Current state 

The state of air quality is well-recorded as a number of air pollutants are 
continuously measured across a range of urban and rural locations throughout 
Scotland.  In Scotland, there are 93 automatic monitoring sites for ambient 
pollutants, with a few being run as part of a UK-wide monitoring network.  

 The main air pollutants of current concern in Scotland are oxides of nitrogen
(NOx), particulate matter (PM10 and PM2.5), sulphur dioxide (SO2), non-
methane volatile organic compounds (NMVOCs), ground level ozone (O3)
and Ammonia (NH3)

468.

 Air quality in Scotland has improved significantly since the 1950s, with
dramatic reductions in some air pollutants such as sulphur, due to tighter
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controls on emissions from industry, transport and domestic sources.  This 
has associated positive effects on habitats.  Due to decreased emissions of 
sulphur dioxide (SO2), the area of acid sensitive habitats in the UK with 
exceedance of acidity critical loads has fallen by over a third, from 72.6% in 
1995-97 to 44.1% in 2013-15.  In addition, the area of nitrogen-sensitive 
habitats with critical load exceedance in Scotland has fallen from 59.4% in 
1995-97 to 32.8% in 2013-15469.   In Scotland, ammonia concentrations are 
generally low as less than 3% of the habitat area coincides with ammonia 
concentrations above 1 µg m-3 and less than 1% with concentrations above 3 
µg m-3. 

 Scotland is considered to have good levels of air quality.  In most areas, the
majority of ambient pollutions are present at levels well below limits set for
protecting human health and the environment.  It is estimated that air quality
levels in Scotland will remain stable or continue to improve470.

 Poor air quality is of particular concern in urban areas.  There are currently
38 AQMAs declared across 15 local authorities in Scotland, many of which
are located in the densely populated Midland Valley (City of Edinburgh, East
Dunbartonshire, East Lothian, Falkirk, Fife, Glasgow, Midlothian, North
Lanarkshire, South Lanarkshire and West Lothian)471.

Existing pressures 

Key drivers behind air pollution include industrial activities and new development. 

 Scotland is not yet fully compliant with EU and Scottish legal requirements for
air quality. The main reasons for non-compliance include trends such as
diesel abatement on vehicles not operating to expected levels of
performance, limited integration of air quality policies and the transboundary
nature of emission sources472.  Other major drivers behind air pollution include
emissions from industry, energy, agriculture, as well as household
activities473.

 Air pollution remains an issue in certain localised, hotspot areas – particularly
urban locations that experience high volumes of traffic474.  Road transport and
industrial emissions account for a large share of air pollutant emissions.  In
Scotland, just over one-sixth of Scotland’s total PM10 emissions and over
one-third of the total nitrogen oxide emissions are generated through
transport movements, with the majority of these emissions attributed to road
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transport475.  Congestion plays a major role in the impacts of traffic 
movements on local air quality, as longer journeys amount to higher 
emissions of air pollutants and greenhouse gas emissions.  It is estimated 
that 11.7% of car driver journeys in 2016 were delayed due to traffic 
congestion – an increase from 9.7% in 2013, but below the 14.4% perceived 
in 2007476. 

 Changes in economic activity and demographic changes could potentially 
influence the development of Scottish towns and cities, which in turn could 
affect traffic volumes and associated emissions of pollutants and greenhouse 
gases477.  

 Although some types of air pollution can be locally damaging, they may have 
little effect on a national scale. A good example of this is hotspots of air 
pollution caused by traffic congestion.  Conversely, other types of air pollution 
may result in damage at a national scale e.g. atmospheric deposition of acids 
and nutrients478. 

Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential pressures on air 
quality associated with unconventional oil and gas development. 

 Fugitive air emissions could have adverse effects on air quality.  Fugitive air 
emissions include vented emissions due to maintenance and safety 
operations, as well as unintentional leaks of Volatile Organic Compounds 
(VOCs), higher hydrocarbons, CO2 and methane479.  

 Incomplete combustions from on-site burning of fossil fuels are known to 
contribute to air pollution.  Incomplete combustions arise from engines, flares 
and other equipment used in unconventional oil and gas development.  It is 
estimated that most gas is combusted during operation, particularly in relation 
to natural gas flares which are estimated to combust 98% of gas480. 

 Unconventional oil and gas development would lead to increased traffic 
movements, particularly heavy truck movements.  Traffic movements are 
known to generate nuisance from dust and increase levels of particulate 
matter, NOx and exhaust fumes.  The potential for localised air quality 
impacts from traffic flows would depend on the nature, scale and location of 
proposed development481. 
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 Greater exploitation of unconventional oil and gas could lead to indirect 
changes to air quality.  The reasoning is that greater uptake of gas as a fuel 
could result in lower emissions of key air pollutants such as sulphur.  
However, fuel-switching scenarios are uncertain – making it difficult to derive 
any quantitative impacts on air quality482. 

 There is a risk that wells may fail (i.e. gas leakage) after production has 
ceased.  Such leakages are mainly caused by cement shrinkage which often 
occurs a few years after decommissioning.  The risk of gas leakage from 
abandoned unconventional oil and gas wells is expected to be low if 
constructed and abandoned to comply with international standards and 
industry practice.  However, there is an increased risk of well failure if 
permeable rocks such as sandstones overlie unconventional oil and gas 
sources as such a specific rock formation could be an indication that high 
formation pressures exist in that particular well483. 

Climatic Factors 

The impacts of climate change have been addressed through numerous 
international agreements, most notably the Kyoto Protocol and the UN Paris 
Agreement.   

The Kyoto Protocol is a legally binding treaty to reduce greenhouse gas emissions.  
It was adopted in 1997 and came into force in 2005.  At present, 192 countries have 
adopted the Kyoto Protocol.   

The Paris Agreement aims to keep global temperature rise well below 2°C above 
pre-industrial levels and to pursue further efforts to limit it to 1.5°C.  It came into 
force in 2016 after being adopted by 195 countries.  It is the first universal, legally 
binding global climate deal. Furthermore, the Paris Agreement covers a wide range 
of related issues such as mitigation measures and adaptation484.  

International climate change targets have been translated into specific policies and 
statutes at the European level.  The EU Emissions Trading System (EU ETS) is a 
cornerstone of the EU’s strategy to tackle climate change and operates in 31 
countries (all EU countries plus Iceland, Liechtenstein and Norway).  The EU ETS is 
an emissions trading framework which works on the ‘cap and trade principle’ – 
meaning that emission allowances are issued through a combination of auction and 
allocation, whilst offering participants the opportunity to trade their permits on a 
secondary carbon market485.  The Emissions Trading System (2009/29/EC)486 forms 
the foundation of the EU ETS and sets out specific legislation on emissions trading. 
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At the European level there is also the EC’s 2030 Climate and Energy Framework487 
which sets key targets related to tackling climate change, namely 40% cuts in 
greenhouse gas emissions (from 1990 levels), 27% increases in the share of 
renewable energy and a 27% improvement in energy efficiency.  The 2030 Climate 
and Energy Framework is in line with the longer term perspective set out in the EC’s 
Roadmap for moving to a competitive low carbon economy in 2050488, the Energy 
Roadmap 2050489 and the Transport White Paper490.  Other relevant EC statutes 
include the Renewable Energy Directive (2009/28/EC)491 and the Energy Efficiency 
Directive (2012/27/EU)492.  The Renewable Energy Directive sets targets for 
renewable energy use within the EU, and requires that 20% of the energy 
consumed within the EU is renewable.  The Energy Efficiency Directive establishes 
a set of binding targets to help the EU to reach its 20% energy efficiency target by 
2020. 

Scotland has set ambitious domestic climate change targets under the Climate 
Change (Scotland) Act 2009493.  The Act sets statutory targets for the reduction of 
greenhouse gas emissions by setting an interim 42% reduction target by 2020 and 
an 80% reduction target from baseline levels (1990) for 2050.   

Under section 53 of the Climate Change (Scotland) Act 2009, Scotland published its 
first statutory 2014 Scottish Climate Change Adaptation Programme494 which is also 
a means to address the climate change impacts identified for Scotland in the UK 
Climate Change Risk Assessment.  Under the Climate Change Act 2008495, the UK 
Government is also required to publish a UK-wide Climate Change Risk 
Assessment (CCRA)496 every 5 years which defines the impacts from climate 
change. CCRA reports to date include the 2012 UK Climate Change Risk 
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Assessment (CCRA)497 and the 2017 UK Climate Change Risk Assessment 
(CCRA2)498. A second five-year Programme will be published in 2019. 

The Climate Change (Scotland) Act 2009 also requires that, as soon as reasonably 
practicable after setting annual targets, Ministers publish a report setting out policies 
and proposals for meeting those targets.  The Climate Change Plan is the Scottish 
Government’s current report on proposals and policies for meeting its climate 
change targets.  .   

Current state 

A growing body of evidence suggests that Scotland’s climate has undergone 
changes over the last 100 years.  The UK Climate Change Projections (UKCP09) 
indicates that the country’s climate may continue to evolve. 

 Scotland has a temperate maritime climate characterised by generally cool 
summers, mild winters and rainfall spread throughout the year.  However, 
there are regional differences due to factors such as latitude, altitude, 
prevailing winds and ocean currents.  For instance, the south of Scotland is 
generally warmer than the north in summer, primarily due to differences of 
latitude499.

 Scotland’s climate is affected by a range of global pressures including natural 
pressures such as the emissions of particles from volcanoes.  However, 
global warming caused by increases in atmospheric greenhouse gases 
constitutes the overriding pressure on changes in climate over the last 
decades.  The Intergovernmental Panel on Climate Change (IPCC)500 reports 
that existing scientific evidence reveals with at least 95% certainty that human 
activity is the main cause of global warming over the last century. The main 
greenhouse gases causing rapid changes in climate are carbon dioxide 
(CO2), nitrous oxide (N2O), methane (CH4), ozone (O3) and water vapour
(H2O)501.

 A direct result of global warming is its impacts on the environment and 
atmosphere; the world’s atmosphere has warmed, the amounts of snow and 
ice have diminished and the sea level has risen.  Globally, 13 out of 14 of the 
warmest years since records began in 1850 occurred in the 21st century. 
Scotland’s climate has changed as well; changes in precipitation patterns 
have led to drier summers, wetter winters and more frequent heavy rainfall in 
the UK.  According to the UKCP09502, the temperatures across Scotland have 
increased by about 0.7-0.8°C since 1980.  Across Scotland, the mean annual 
temperature has increased by 1.3°C, with the mean temperature increasing
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for all seasons in all regions by at least 1°C503.  Furthermore, annual rainfall 
has increased by about 7% between 1961-1990 and 1981-2010504.   

 Scotland has made good progress in cutting its greenhouse gas emissions.  
According to recent statistics published by the Scottish Government505, 
Scotland has seen a general decline in greenhouse gas emissions between 
1994 and 2016, with a 49.0% reduction (a 37.0 MtCO2e decrease) over this 
period compared to 1990 levels.   

 In 2016, transport (including international aviation and shipping) was the 
largest source of net emissions (14.4 MtCO2e) followed by agriculture and 
related land use (10.0 MtCO2e), business and industrial processes (8.6 
MtCO2e), energy supply (7.2 MtCO2e), residential use (6.3 MtCO2e) and 
development (2.0 MtCO2e).  Forestry was the only aggregate sector in which 
there has been a net emissions sink (-12.7 MtCO2e)506.  

 Global increases in concentrations of carbon dioxide (CO2) are primarily from 
transport, burning fossil fuels and changes in land use, whilst increases in 
methane (CH4) and nitrous oxide (N2) are mainly due to agriculture activities 
and waste management507.  Greenhouse gas emissions from agricultural 
activities and landfills have a high warming potential which could significantly 
impact upon the state of the global climate.  Methane (CH4) is 25 times more 
potent in the atmosphere than CO2 measured over 100 years, whilst nitrous 
oxide (N2O) is 298 times more potent508. 

Existing pressures 

Present scientific evidence shows that emissions of greenhouse gases into the 
atmosphere are a key driver behind climate change, which in turn could have 
adverse impacts on environmental quality and human well-being. 

 Climate projections indicate that the UK may experience milder, wetter 
winters and hotter, drier summers as a result of changes in climate.  
Increases in summer heatwaves, drought, reduced frost and increased 
incidence of extreme temperatures are also expected509. 

 The UKCP09 provides the latest impacts of the likely scenarios for Scotland’s 
projected climate, including the estimated impacts of emissions scenarios 
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(low, medium, high). Under a medium emissions scenario, it is estimated that 
summer temperatures will increase by 3.5°C in eastern Scotland and west 
Scotland and 3°C in North Scotland by the 2080s, respectively510.  Regional 
winter precipitation totals are projected to change between -2% and +31% for 
the same scenario511.  

 According to the UKCP09, major changes in sea levels are projected over the 
next few decades512.   Sea level rise rates of up to 1.9 metres have been 
estimated for a plausible high emissions scenario, with the sea level in 
Edinburgh expected to increase by 20-40cm by 2090 compared to the 1990 
baseline under a central scenario.  Even under a low emission scenario, sea 
levels are projected to continue to rise by 2100.  The majority (79%) of 
Scotland’s 21,000 km coastline consists of hard and rocky material, making it 
more resistant to sea level rise.  However, the remaining 21% is more 
vulnerable to coastal changes, particularly in relation to the proportion of 
infrastructure and assets that lie behind these coastlines513. 

 Climate change is inextricably linked to pressures on other SEA topic areas 
such as water and air quality, as well as biodiversity and human health.  
Climate change could have adverse knock-on effects on the environment.  
Climate change poses risks to Scotland’s soils, wildlife, agriculture and 
natural carbon resources.  For example, pests may become more prevalent 
as they are more likely to survive throughout warmer winters514.  

 Indirect negative impacts may also arise from mitigation and adaptation 
measures. For instance, individual renewable energy technologies may also 
have negative environmental impacts such as visual effects515. 

 A progress report by the Committee on Climate Change516 concluded that 
Scotland has made good progress in reducing its greenhouse gas emissions.  
Scotland’s emissions fell 3% between 2014 and 2015 to 38% below 1990 
levels, mainly due to reductions in the power sector.  This means that 
Scotland is on track to meet its ambitious interim reduction target of 42% 
below 1990 levels by 2020.  However, little progress has been made in other 
sectors such as agriculture, transport and non-residential buildings.  
Emissions from these sectors have not decreased in the last few years.   
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Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential climatic pressures 
associated with unconventional oil and gas development. 

 There is a risk that gas leakage may occur after production has ceased in an
unconventional oil and gas well.  Such leakages are mainly caused by
cement shrinkage which often occurs a few years after decommissioning.
The risk of gas leakage from abandoned unconventional oil and gas wells is
expected to be low if constructed and abandoned to comply with international
standards and industry practice.  However, there is an increased risk of well
failure if permeable rocks such as sandstones overlie unconventional oil and
gas sources as such a specific rock formation could be an indication that high
formation pressures exist in that particular well.  In such wells, a greater
possibility exists that gases migrate out of the well and into the atmosphere517.

 Fugitive air emissions could exacerbate climate change through increased
greenhouse gas emissions.  Fugitive air emissions arise from unintentional
leaks, venting and flaring.  These include greenhouse gases such as carbon
dioxide (CO2) and methane (CH4). Fugitive methane emissions are a concern
given that methane is a potent greenhouse gas518.

 ‘Super emitters’ have been identified as a key source of greenhouse gas
emissions.  Super emitters are large methane leaks left unchecked for
extended periods of time.  Further work is required to understand the
mechanisms that cause sites to become super emitters.  This would help to
inform suitable operational control and maintenance procedures519.

 The potential impacts of the unconventional oil and gas industry on reducing
Scotland’s greenhouse gas emissions are unknown as they depend on
complex, transboundary trends and processes520.

Cultural Heritage and the Historic Environment 

The importance of protecting cultural heritage assets is acknowledged through the 
1992 European Convention on the Protection of the Archaeological Heritage521.  The 
primary aim of the Convention is to protect archaeological heritage, including any 
physical evidence of the human past that can be investigated archaeologically both 
on land and underwater.  The Convention also makes a provision for the creation of 
archaeological reserves and the conservation of excavated sites.  
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In Scotland, cultural heritage objectives are set out under the Historic Environment 
Scotland Act 2014522 which established Historic Environment Scotland (HES) as a 
Non Departmental Public Body (NDPB).  As such HES is a statutory consultee in 
relation to listed buildings and conservation area consents, as well as in relation to 
EIA, where required.  Moreover, the Act amended the Ancient Monuments and 
Archaeological Areas Act 1979523, Planning (Listed Buildings and Conservation 
Areas) (Scotland) Act 1997, Environmental Assessment (Scotland) Act 2005 and 
the Marine (Scotland) Act 2010. 

Our Place in Time – The Historic Environment Strategy for Scotland524, published in 
2014, provides a high-level framework which sets out a 10 year vision for protecting 
the cultural, social, environmental and economic value of Scotland’s heritage 
assets.  The vision is underpinned by three fundamental aims of understanding, 
recording and protecting Scotland’s historic environment. 

Other relevant policies include the National Planning Framework525, Scottish 
Planning Policy526, Historic Environment Circular 1527, The Town and Country 
Planning (Historic Environment Scotland) Amendment Regulations 2015528 and 
Historic Environment Scotland’s Managing Change in the Historic Environment529 
guidance note series.  These documents provide guidance for local planning 
authorities pertaining to applications for Conservation Areas and Listed Building 
consents, as well as the consideration of more general planning applications. 

Current state 

Scotland’s historic environment includes thousands of historic buildings and 
monuments which attract approximately 14.6 million visitors every year.  It is 
estimated that over 5-10% of the historic environment in Scotland is designated, 
which amounts to more than 56,000 historic assets530.  Below is an overview of 
Scotland’s designated heritage assets. 

 According to Scotland’s Historic Environment Audit 2016531, there are six 
World Heritage Sites in Scotland – at St. Kilda, Edinburgh Old Town and New 
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Town, the Heart of Neolithic Orkney, New Lanark, the Antonine Wall and The 
Forth Bridge.  There are a further 47,288 Listed Buildings (of which 3,552 
Category A Listed Buildings, 23,382 Category B Listed Buildings and 20,110 
Category C Listed Buildings), 8,164 Scheduled Monuments, 377 Gardens 
and Designated Landscapes, 39 nationally important battlefields, 7 scheduled 
wrecks and 8 Historic Marine Protected Areas. 

 Currently, there are 2,387 buildings at risk register for Scotland532.  An 
analysis of Category A Listed Buildings at risk within Scotland’s four largest 
cities showed a variable performance in terms of conserving the state of the 
buildings at risk.  Edinburgh and Aberdeen demonstrated an improvement in 
terms of reducing the number of Category A Listed Buildings at risk between 
2009 and 2012 – with a recorded reduction from 30 to 24 in Edinburgh and a 
reduction of 22 to 21 in Aberdeen over that period.  Conversely, the number 
of Category A Listed Building in Glasgow and Dundee increased, with 
increases from 16 to 71 in Dundee and increases from 35 to 47 in Glasgow533. 

 There are 663 Conservation Areas across Scotland, which are designated 
through the Planning (Listed Buildings and Conservation Areas) (Scotland) 
Act 1997.  Conservation Areas play an important role in preserving the 
character of areas of special architectural or historic interest534.  

There are a number of important historic assets located in the Midland Valley, 
including (but not limited to); 

 World Heritage Sites including the Antonine Wall and The Forth Bridge are 
located within the Midland Valley. 

 There are 633 Conservation Areas across Scotland, including designations in 
the Midland Valley such as the medieval core of the South Queensferry535 

 The Midland Valley contains several battlefield sites such as Stirling Old 
Bridge536. 

 Other notable features in the Midland Valley include historic structures such 
as Blackness Castle and Clackmannan Tower537. 

 There are numerous designed landscapes located across the Midland Valley 
such as the Pineapple and Dunmore Park538.   
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 Other heritage assets include remains of former industries such as disused
salt plans, limekilns, coal mines, whisky distilleries and infrastructure
associated with the ship-building, fishing and export industries, local
ironworks, colliery, docks and harbours539.

Existing pressures 

Key threats facing Scotland’s historic assets are related to significant changes in the 
wider environment. 

 Key impacts on the historic environment relate to development and land use
change, depending on the total area required for new infrastructure and other
ancillary development.  Indirect impacts include impacts on setting arising
from new development, as well as changes to surface drainage patterns540.

 Climate change is one of the principal pressures that may affect Scotland’s
historic environment.  Rising sea levels and increased storm events could
adversely impact upon historic landscapes, structures and archaeology in the
coastal zone.  Intense rainfall events could cause flooding and erosion in
historic settlements and archaeological sites.  Further threats include water
damage to masonry, which in turn could increase the risk of dampness,
condensation, mould/fungal growth, algal growth and accelerated decay of
building materials. Furthermore, changes in hydrology may alter vegetation
patterns in the setting of designated sites, historic landscapes and
archaeological remains.  Internationally recognised sites such as part of the
Heart of Neolithic Orkney are considered to be at a high risk from issues
relating to climate change541.

Potential pressures associated with unconventional oil and gas development 

At this stage, it is difficult to identify potential impacts on the historic environment 
given the localised nature of such impacts.  

 The review of the existing evidence base commissioned by the Scottish
Government shows that the use of drilling rigs for shale gas operations may
cause visual impacts542. However, landscape impacts are a complex area as
they are highly contextual.  As such, the potential severity of landscape
impacts greatly depends on local factors such as the design of the existing
built-up environment and the nature of the surrounding landscape, amongst
other factors.

 Climate change impacts associated with unconventional oil and gas
development could have indirect effects on Scotland’s historic environment
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e.g. erosion of historic structures caused by sea level rise.  However, the 
potential magnitude and duration of such effects is currently unknown543. 

Landscape and Geodiversity 

Landscape protection is acknowledged through a variety of policies and legislation.  
The European Landscape Convention544, also known as the ‘Florence Convention’, 
strives to promote landscape protection, management and planning and to organise 
European co-operation on landscape issues.  The Convention introduces a national 
landscape policy that is not only restricted to internationally protected landscapes, 
but also takes account of less remarkable or even degraded landscapes.  This 
scope encompasses all kinds of environments including rural, urban and peri-urban 
landscapes across terrestrial, marine and coastal environments. 

The National Scenic Areas (NSAs) Programme identifies Scottish landscapes of 
outstanding scenic quality.  In this context, ‘special qualities’ are defined as the 
characteristics that comprise an area’s outstanding scenery – both individually and 
combined.  Section 263(A) of the Town and Country Planning (Scotland) Act 1997 
requires planning authorities to take notice of the scenic characteristics of an NSA 
when exercising any powers under that Act to any land within that NSA545. 

Further policies have been implemented at the national level to protect Scotland’s 
landscapes.  Scottish Planning Policy546 aims to protect and enhance Scotland’s 
natural heritage and landscapes.  The National Planning Framework 3547 
acknowledges wild land areas identified on the SNH 2014 map as a nationally 
important asset.  SNH’s Landscape Policy Framework548 strives to protect the 
natural and aesthetic qualities of Scotland’s landscapes.  In this context, the 
Landscape Policy Framework identifies a number of key landscape types including 
distinctive settlements, crofting landscapes, forests and woodland, upland hills, 
moorland landscapes and coastal landscapes.   

Local landscape designations occur across Scotland and help to protect landscape 
from inappropriate development.  Local development plans show their location and 
associated policy, and a number of local landscape designations are located across 
the Central Belt including coastal areas of the Firth of Forth, upland areas such as 
the Ochils and policy landscapes.   
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Current state   

Scotland contains a wide variety of landscapes.  At present, Scotland’s natural 
environment contains a number of designated landscapes, including: 40 National 
Scenic Areas (NSAs)549, two national parks550 and three geoparks551.   

Scotland’s NSAs represent the type of scenic beauty Scotland is renowned for.  
They cover a total of approximately 13% of the country’s total land area552.   

There are two national parks in Scotland: Loch Lomond and The Trossachs national 
park and the Cairngorms – covering 5,665 square kilometres together.  The 
protection of these areas is crucial to rural economic development and recreation, 
as well as the conservation of diverse natural habitats.  Following the Strategic 
Review of Scotland’s National Parks in 2008, national parks were given more 
delegation of planning functions553.   

 There are three geoparks in Scotland.  These are North West Highlands 
Geopark, Geopark Shetland and Lochaber Geopark.  These geoparks cover 
about 10% of Scotland’s land area.  The geopark status recognises an area’s 
outstanding geological heritage value, as well as its benefits to local people 
through tourism and education.  As such, geoparks have the same level of 
status as World Heritage Sites and biosphere reserves554.    

 There are nearly 900 Geological Conservation Review (GCR) sites across 
Scotland.  GCR sites contain outstanding geodiversity features including 
internationally and nationally important rock formations, minerals and fossils, 
landform features. Scotland’s National Parks have also been recognised for 
their geodiversity value – 12.8% of the Cairngorms National Park and 1.5% of 
the Loch Lomond and The Trossachs National Park having GCR site status.  
Moreover, a considerable proportion of Scotland’s National Nature Reserves 
(NNRs) contain sites of geological and geomorphological interest with around 
37% of NNR areas in Scotland having GCR site status555. 

 Between 1994 and 1999, SNH undertook a National Landscape Character 
Assessment in collaboration with local authorities and other parties.  The 
Assessment identified 372 ‘landscape character types’ in total, which were 
then categorised into 18 ‘natural heritage settings’ on the basis of their 
dominant land cover and the relevant forms of socio-economic activities 
occurring within that landscape character type.  The 18 natural heritage 
settings include urban greenspace; lowland grassland; low arable land; 
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upland grassland; crofting; lowland broadleaved; upland broadleaved; 
coniferous plantation; peatland; native pinewoods; heather moorland; 
montane; running waters; and, standing waters.  Due to the complexity of 
certain landscapes it is difficult to categorise them within any of the 
landscape character types556.  Partially as a result of advancements in 
technology, a review of SNH’s National Landscape Character Assessment is 
currently underway. 

 Scotland’s landscapes provide numerous intangible benefits, including
enjoyment and tranquillity557.  As such, Scotland’s landscapes play an
important role in enhancing visitor experience and, thus, generating socio-
economic benefits derived from the tourism industry.  Further tangible
benefits are derived from providing opportunities for recreation.  For instance,
rivers are important recreational resources, providing a place for a wide
variety of activities such as fishing or swimming558.

Existing pressures 

Competing land uses remain a principal threat to managing landscape change.  Key 
drivers behind land-use change include climate change, changing economic base 
and economic efficiency. 

 New development is putting increased pressure on Scotland’s landscapes
and agricultural land.  Between 1947 and 1988, the total area of built land
increased by an estimated 46% and the land used for infrastructure
increased by around 22%.  Most of these changes were at the expense of
agricultural land, and the remainder was largely on upland or woodland
habitats559.  Over that same period, further land-use changes took place.
Rough grassland decreased by 10%, heather moorland decreased by 23%
and semi-natural features reduced by 17%.  Conversely, forestry plantations
increased by 613% over that period560.

 Climate change will have implications for Scottish landscapes and the social,
economic and environmental benefits they provide.  Landscape change will
result from the direct impacts of a changing climate as well as from indirect
impacts of human attempts to slow climate change (mitigation) and the way
that we respond to a changing climate (adaptation). Overall, mitigation and
adaptation measures are likely to have a more significant influence on
landscape character than the direct effects of climate change.  The combined
influence of these direct, mitigation and adaptation effects are likely to be
greatest in lowland and coastal landscapes reflecting the dominance of land

556
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management, settlement and land use in shaping landscape character, and 
the likely impacts of changing sea levels.561 

Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential pressures on 
landscape quality associated with unconventional oil and gas development. 

 Visual impacts may arise from the use of construction machinery and
associated machinery used for shale gas operations, particularly where
multiple pads are developed.  The initial drilling requires a drilling rig with a
mast typically 30m in height562, although there is a variety of rigs currently
available on the market with heights up to 60m563.  Drilling rigs are temporary
structures as they are typically on-site for a couple of months during the initial
drilling phase.  After this period, the drill hole is capped with an extraction
point and protective cage which are typically about 3m high564.

Material Assets 

The SEA topic ‘material assets’ encompasses a wide variety of topics, and, as such, 
can be interpreted in a number of different ways565.  In the context of this report, this 
SEA topic refers to the potential impacts of unconventional oil and gas 
developments on mineral resources, environmental pollution, and the treatment of 
waste products arising from the unconventional oil and gas industry.  As mentioned 
previously, land-use changes associated with unconventional oil and gas operations 
could also adversely impact upon Scotland’s soils and agricultural land. 

Many of the relevant policies and legislation pertaining to material assets are 
concerned with the environmental hazards associated with industries such as 
unconventional oil and gas operations.  One of the main concerns associated with 
industrial activity is environmental pollution.  At the European level, there are 
several statutes for the purposes of preventing and controlling pollution caused by 
industrial activity. The EU Industrial Emissions Directive (2010/75/EU)566 lays down 
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rules on integrated prevention and control of pollution arising from industrial 
activities.  It also sets out legislation designed to prevent or reduce emissions into 
land to prevent the generation of waste.  The Directive has been transposed into 
Scots law through the Pollution Prevention and Control (Scotland) Regulations 2012 
(as amended)567.  In addition, the Environmental Liability Directive (2004/35/CE)568 
establishes a framework based on the ‘polluter pays principle’ and remedy 
environmental damage.  At the national level, the Environmental Liability Directive 
was made into Scots law through the Environmental Liability (Scotland) Regulations 
2009 (as amended)569 which sets out an environmental protection legislative 
framework which is based on the ‘polluter pays principle’.  However, the Regulations 
do not apply to all types of damage to the environment.  The types of significant 
damage are: damages to protected species or habitats, impacts on surface water or 
ground water and impacts on land. 

Waste generated by industrial activity is a further concern in relation to the 
protection of human health and the environment from the harmful impacts caused 
by industry.  As with pollution, there is European legislation in place to prevent or 
control the environmental impacts of waste associated with industry.  The EU Waste 
Framework Directive (2008/98/EC)570 sets out legislation to prevent or reduce waste 
production and its harmfulness on the wider environment.  One of the primary 
objectives of the Directive is to ensure that waste is recovered or disposed of 
without endangering human health and without using processes that could harm the 
environment.  The Directive has been transposed into UK law through the 
Environmental Protection Act 1990571.  In addition, the EU Management of Waste 
from Extractive Industries (2006/21/EC)572 aims to prevent water and soil pollution 
from the deposition of waste by ensuring the long-term stability of waste facilities.  
The Management of Extractive Waste (Scotland) 2010 Regulations573, also known 
as ‘MEW’, implements the Directive and sets out conditions for granting planning 
permission for extractive waste areas and waste facilities, along with additional 
requirements for category A (high risk) waste facilities.  

Unconventional oil and gas development is classed as a Naturally Occurring 
Radioactive Materials (NORM) Industrial Activity, as NORM materials are 
concentrated through such operations.  NORM wastes can present significant 
radiotoxic and chemotoxic hazards, and often result in the concentration of other 
pollutants such as heavy metals and organic compounds.  Environmental legislation 
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across the UK is designed to control these hazards574.  The Radioactive Substances 
Act 1993 (as amended)575 which sets out regulations for the control of radioactive 
materials and the disposal of radioactive waste in the UK.   

Other relevant policies concern the impacts of industrial activities on mineral 
resources.  For example, the Planning Advice Note (PAN) 64 – Reclamation of 
Surface Mineral Workings (2003)576 provides guidance for local authorities to ensure 
that mineral workings are reclaimed to an acceptable environmental condition as 
after operations have ceased.   

Current state 

The state of Scotland’s environment is well-recorded, in relation to the availability 
mineral resources, soils and past records of industry-related major accidents. 

 Peatland soils make up a significant portion of Scotland’s land surface. 
Blanket bog is the most widespread and semi-natural peatland type in 
Scotland – extending to over 1.5 million hectares, which equals to about 20% 
of Scotland’s land area of 7.8 million hectares577.  Peat is a major mineral 
resource in Scotland, and is extracted for a number of reasons: compost 
production for horticulture, fuel and for use during ‘kilning’ in the whiskey 
industry.  Information on the extent of peat extraction578 shows that 
approximately 5.5% of Scotland’s blanket bogs show evidence of peat 
cutting.   

 The Central Belt of Scotland contains a wide range of minerals including a 
highly productive coalfield, extensive igneous rock aggregate quarries and 
significant deposits of sand, gravel and clay.  These mineral resources are 
finite assets.  It is therefore important to ensure that minerals are used in the 
most efficient and sustainable manner579. 

 Quantities of waste disposed by landfill or incineration show an overall 
decreasing trend.  In 2016, there were 3.8 million tonnes of waste disposed 
by landfill or incineration. This is a decrease of 463,397 tonnes (10.8%) from 
2015.  The waste type with the largest amount disposed in 2016 was 
Household and similar waste followed by Soils, and sorting residues.  In 
2016, the main category of hazardous waste generated was Chemical 
wastes (106,018 tonnes, 23.0% of all hazardous waste) followed by Industrial 
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effluent sludges (52,596 tonnes, 11.4%) and Spent solvents (52,181 tonnes, 
11.3%)580. 

 There has been a positive trend in water pollution in Scotland’s rivers, the
proportion of river length classed as unpolluted rose from 83.3% in 2013 to
85.1% in 2016581.

Existing pressures 

It is difficult to identify key threats relating to this SEA topic given the localised 
nature of such impacts. 

 New development could sterilise sites and reduce access to mineral
resources.

 Land-use changes could adversely impact upon the quality of peatland
habitats and other carbon-rich soils.  New development is very likely to lead
to the excavation or drainage of peatland and other carbon-rich soils, which
in turn could result in increased greenhouse gas emissions from these
soils582.

Potential pressures associated with unconventional oil and gas development 

Present scientific evidence has identified a number of potential pressures on 
material assets associated with unconventional oil and gas development. 

 There is a possible risk of groundwater contamination through any escape of
‘flowback water’ into the ground.  Typically 25-75% of the water injected
during hydraulic fracturing returns to the surface as wastewater, or flowback
fluid.  As such flowback fluids may contain chemical additives associated with
hydraulic fracturing, naturally occurring radioactive materials (NORM),
inorganic materials and organic matter583.   However, the risk of flowback
water getting contaminated by NORM will be influenced by the specific
geology that is being exploited.  Evidence from the US and preliminary
results from exploration activities in the UK shows that concentration of
natural radionuclides in flowback waters generated by unconventional oil and
gas operations is likely to be higher than those found in ‘conventional’
produced waters584.
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 Poorly constructed and decommissioned oil and gas wells can develop leaks 
along the casing after production has ceased.  Such leaks often take years to 
unfold after decommissioning, allowing hydrocarbons and other well fluids to 
eventually migrate out of the well and into the environment.  During the 
decommissioning stage, there is also the risk of leaks in tanks and pipework 
which could potentially contaminate the ground585.
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   Appendix 2

Review of Plans, Programmes and Strategies 

Source Key objectives Implications / comments 

GENERAL  

International  

Aarhus Convention (1998) To develop a number of rights of the public with regard 
to the environment. Local authorities should provide 
for: 

 The right of everyone to receive 
environmental information 

 The right to participate from an early stage in 
environmental decision making 

 The right to challenge in a court of law public 
decisions that have been made without 
respecting the two rights above or 
environmental law in general 

Ensure that the public are 
involved and consulted at all 
relevant stages of SEA 
production. 

Johannesburg Declaration on Sustainable 
Development (2002) 

To make a significant commitment to building a 
humane, equitable and caring global society aware of 
the need for human dignity for all. 

The SEA should reflect 
sustainability objectives to 
promote the principles of 
sustainable development  

European 

EU Public Participation Directive  

Directive 2003/35/EC on providing for public 
participation in respect of the drawing up of 
certain plans and programmes relating to 
the environment and amending with regard 
to public participation and access to justice 
Council Directives 85/337/EEC and 
96/61/EC 

Provides a legal framework for community involvement 
by requiring public participation in decision-making and 
regulation, including through access to information and 
consultation. 

Ensure that the public are 
involved and consulted at all 
relevant stages of drawing up 
certain plans and programmes 
relating to the environment. 
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Source Key objectives Implications / comments 

SEA Directive 2001 

Directive 2001/42/EC on the assessment of 
the effects of certain plans and programmes 
on the environment 

The key objective of the SEA Directive is to provide for 
a high level of protection of the environment and 
contribute to the integration of environmental 
considerations into the preparation and adoption of 
plans and programmes with a view to promoting 
sustainable development. 

Requirements of the SEA 
Directive must be met in 
Strategic Environmental 
Assessments. 

 

National (Legislation)  

Town and Country Planning (Scotland) Act 
1997 (as amended) 

The Town and Country Planning (Scotland) Act 
governs the use and development of land within 
Scotland. The 1997 Act forms the basis of the Scottish 
planning system. It sets out the roles of Scottish 
Ministers and designates local authorities as ‘planning 
authorities’ with a responsibility for producing local 
development plans and handling most aspects of 
development management and enforcement. 

All planning applications in Scotland are required to be 
determined against the Town and Country Planning 
(Scotland) Act 1997. In this perspective, the planning 
authority is also responsible for granting planning 
permission for development related to the exploration 
and production of unconventional oil and gas. 

The SEA should be mindful of 
the requirements set out in the 
1997 Act. 

Planning etc. (Scotland) Act 2006 The Planning etc. (Scotland) Act 2006 formed a central 
part of the reform of the Scottish planning system. One 
of its key effects was the creation of Strategic 
Development Planning Authorities, which comprise 
several local planning authorities and are charged with 
producing long-term development plans. 

The SEA should be mindful of 
the requirements set out in the 
Planning etc. (Scotland) Act 
2006 

Town and Country Planning (Development 
Management Procedure) (Scotland) 
Regulations 2008 (as amended) 

Sets out provisions for granting planning permission in 
accordance with the Town and Country Planning 
(Scotland) Act 1997. 

The SEA should be mindful of 
the requirements of the Town 
and Country Planning 
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Source Key objectives Implications / comments 

(Development Management 
Procedure) Scotland 
Regulations 

Town and Country Planning (Environmental 
Impact Assessment) (Scotland) Regulations 
2017 

Sets out criteria for determining whether an 
Environmental Impact Assessment would be required 
which also applies to unconventional oil and gas 
developments. Any application for planning permission 
to carry out unconventional oil and gas development 
involving hydraulic fracturing is likely to be 
accompanied by an Environmental Impact Assessment 
(EIA). 

The SEA should reflect the 
objectives to minimise the 
potential environmental 
impacts of unconventional oil 
and gas developments 

National (Policies, Plans, Programmes and Strategies) 

National Planning Framework 3 (the 
Scottish Government, 2014) 

The National Planning Framework 3 sets out the 
Scottish Government’s development priorities over the 
next 20-30 years and identifies national developments 
which support the spatial strategy.  It is a long-term 
strategy to promote environmental sustainability, 
equality in opportunity, technological progress and 
human well-being and health. 

Key outcomes of the framework are as follows: 

 Creating sustainable places 

 Reducing carbon emissions and adapting to 
climate change 

 Protecting and enhancing Scotland’s natural 
cultural assets as well as facilitating their 
sustainable use 

 Supporting better transport and digital 
connectivity 

The SEA should reflect the 
objectives to make Scotland a 
successful, sustainable 
place; a low carbon place; a 
natural, resilient place; and, 
a connected place.   
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Source Key objectives Implications / comments 

Scottish Planning Policy (The Scottish 
Government, 2014) 

The purpose of the Scottish Planning Policy is to set 
how nationally important land use planning matters 
should be addressed across the country.. It is non-
statutory, however, it is in line with the Town and 
Country Planning (Scotland)  

 Creating sustainable places 

 Reducing carbon emissions and adapting to 
climate change 

 Protecting and enhancing Scotland’s natural 
cultural assets as well as facilitating their 
sustainable use 

 Supporting better transport and digital 
connectivity 

The SEA should reflect the 
objectives to make Scotland a 
successful, sustainable 
place; a low carbon place; a 
natural, resilient place; and, 
a connected place.   

Local 

Proposed Strategic Development Plan for 
South East Scotland (2016) 

The plan states that Local Development Plans will 
identify coal, oil and gas reserves to support a diverse 
energy mix, giving sufficient weight to the avoidance of 
long term environmental impacts and greenhouse gas 
emissions from their use. 

The SEA should reflect the 
need to avoid environmental 
impacts. 

Falkirk Local Development Plan (2015) The Local Plan includes Policy RW03 Assessment of 
Mineral Proposals, which includes unconventional oil 
and gas extraction and sets out the criteria against 
which proposals will be assessed which includes: 

Impact on local communities, individual houses, and 
sensitive receptors, impact in terms of disturbance, 
disruption and noise, blasting and vibration; landscape 
and visual impact, impact on nature conservation and 
biodiversity, impact on the historic environment, impact 
on all land, including the potential for pollution, but 

The SEA should reflect the 
requirements of the key 
assessment criteria. 
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Source Key objectives Implications / comments 

especially for prime agricultural land and carbon rich 
and rare soils; impact on the water environment, 
impact on air quality, impact on the local road network. 

Clackmannanshire Local Development Plan 
(2015) 

The Local Plan does not include a policy for 
unconventional oil and gas, but includes Policy EP13 - 
Coal Bed Methane, which sets out criteria against 
which proposals will be assessed which includes: 

No significant adverse impacts on communities, the 
environment or the local economy; no significant 
adverse impacts on residential amenity or the built and 
natural environment or have an adverse effect on the 
integrity of the Firth of Forth SPA either alone or in 
combination with other projects and plans. 

The SEA should reflect 
requirements of the key policy 
criteria. 
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AIR 

International  

UNECE Convention on Long Range 
Transboundary Air Pollution (198 

The purpose of the UNECE Convention was to address the 
environmental consequences of air pollution. The main aim 
of the Convention was to reduce and prevent air pollution 
in order to improve air quality on the local, regional and 
national levels. To achieve this, the Convention sets out 
measures to be taken by parties to cut their emissions of 
air pollutions. 

The UNECE Convention has been extended by eight other 
protocols that identify measures to be undertaken by 
Parties to cut their emissions of air pollutants.  These eight 
protocols include the following: 

 EMEP Protocol on Long-Term Financing of the 
Cooperative Programme for Monitoring and 
Evaluation of the Long-Range Transmission of 
Air Pollutions in Europe (1984) 

 Helsinki Protocol on the Reduction of Sulphur 
Emissions (1985) 

 Nitrogen Oxide Protocol (1988) 

 Volatile Organic Compounds Protocol (1991) 

 Oslo Protocol on Further Reduction of Sulphur 
Emissions (1994) 

 Protocol on Heavy Metals (1998) 

 Aarhus Protocol on Persistent Organic Pollutants 
(1998) 

The SEA should reflect 
the objectives to protect 
and enhance air quality 
from factors such as 
eutrophication and 
acidification 
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 Gothenburg Protocol on Abate Acidification, 
Eutrophication and Ground-level Ozone (1999) 

European 

The National Emissions Ceiling Directive 
2001 

Directive 2001/81 EC on national emission 
ceilings for certain atmospheric pollutants 

The Directives sets limits for the main causal factors of 
acidification, eutrophication and ground-level ozone. 

The SEA should reflect 
the objectives to protect 
and enhance air quality 
from factors such as 
eutrophication and 
acidification. 

The Air Quality Directive 2008 

Directive 2008/50/EC on ambient air quality 
and cleaner air for Europe 

Avoid, prevent and reduce harmful effects of air pollution 
on human health and the environment.  The Directive 
Brings together existing legislation (at the time) on air 
quality, including objectives for key pollutants such as SO2, 
NOx, particulates, lead, benzene and ozone. 

The Directive sets out statutory limits for the concentration 
of different pollutants (Annex XI) and thresholds for human 
and environmental health (Annex II). 

The SEA should reflect 
the objectives to reduce 
harmful effects of air 
pollution. 

The Industrial Emissions Directive 2010 

Directive 2010/75/EU on industrial emissions 
(integrated pollution prevention and control) 

This Directive lays down rules on integrated prevention 
and control of pollution arising from industrial activities. It 
also lays down rules designed to prevent or, where that is 
not practicable, to reduce emissions into air in order to 
achieve a high level of protection of the environment taken 
as a whole. 

The SEA should reflect 
the objective for reducing 
air pollution caused by 
industrial emissions. 

The Clean Air Policy Package and Clean Air 
Programme for Europe 2013 

The Clean Air Policy Package and Clean Air Programme 
for Europe set targets up to 2030, and also introduces 
measures and proposals to reduce emissions and improve 
air quality across the EU. 

 

The SEA should reflect 
the objectives to protect 
and enhance air quality. 
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National (Legislation) 

The Environment Act 1995 The Act requires the UK government and devolved 
administrations to produce a national air quality strategy.  
The most recent version of this national air quality strategy 
is The Air Quality Strategy for England, Scotland, Wales 
and Northern Ireland, which defines the roles of the local 
and central government, as well as the Scottish 
Environment Protection Agency (SEPA), industry, 
business, transport, individuals and other groups. 

In addition, the Act sets objectives for specific emissions 
and measures for monitoring.  Where limits are not met, 
the local authority must declare it an Air Quality 
Management Area (AQMA) 

The SEA should reflect 
the objective for reducing 
air pollution. 

The Air Quality (Scotland) Regulations 2000 

As amended by the Air Quality (Scotland) 
Amendment Regulations 2002 and the Air 
Quality (Scotland) Amendment Regulations 
2016 

Sets out air quality objectives for several substances in line 
with the Environment Act 1995. In contrast to EU 
requirement, Scotland has set stricter levels for specific 
pollutants including PM10 and PM2.5.  

The SEA should reflect 
the objective for reducing 
air pollution. 

The Air Quality Standards (Scotland) 
Regulations (2010) 

Sets statutory targets for concentrations of pollutants in 
ambient air in accordance with EU Directives.  The Act 
allows for Air Quality Management Zones to be identified 
and makes provision for the sharing of this information with 
the public. 

The Regulations were amended through The Air Quality 
Standards (Scotland) Amendment Regulations 2016.  

The SEA should reflect 
the objective for reducing 
air pollution. 

Pollution Prevention and Control (Scotland) 
Regulations 2012  

Implements the requirements of the EU Industrial 
Emissions Directive in Scotland.  The Act states that 
emissions to air, water and land must be considered 

The SEA should reflect 
the objective for reducing 
air pollution. 
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together, and permits are considered based on the nature 
of the activity. 

The Act has been amended several times since 2012. 

National (Policies, Plans, Programmes and Strategies) 

The Air Quality Strategy for England, 
Scotland, Wales and Northern Ireland (2011) 

The key objective of the strategy is to improve and protect 
ambient air quality in the UK, with the overall aim of health 
protection. The strategy sets out key objectives and 
monitoring recommendations for specific emissions. 

The SEA should reflect 
the objective for reducing 
air pollution, particularly in 
relation to health 
protection. 

Cleaner Air for Scotland – The Road to a 
Healthier Future (the Scottish Government, 
2015) 

Presents a single framework which sets out further 
proposals for delivering improvements to air quality in 
Scotland.  

It summarises six broad types of key actions that could 
help to reduce air pollution and improve air quality; 

Transport – reducing transport emissions by promoting 
active travel and/or low and zero emission fuels 

Legislation and Policy – comply with European and 
Scottish legal requirements 

Communication – inform and engage citizens 

Health – protecting citizens from air pollution 

Placemaking – minimise air pollution through appropriate 
design 

Climate Change – achieve Scotland’s renewable targets 

The SEA should reflect 
the objective for reducing 
air pollution and promote 
active/sustainable travel. 
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BIODIVERSITY, FLORA AND FAUNA 

International  

Bern Convention (1979) To ensure conservation and protection of wild plant and 
animal species and their natural habitats (listed in 
Appendices I and II of the Convention), to increase 
cooperation between contracting parties, and to regulate 
the exploitation of those species) listed in Appendix III. 
To this end the Convention imposes legal obligations on 
contracting parties, protecting over 500 wild plant 
species and more than 1,000 wild animal species. 

The SEA should consider the 
preservation and protection of 
the environment. 

Bonn Convention on the Conservation of 
Migratory Species of Wild Animals (1979) 

To ensure that contracting parties work together to 
conserve terrestrial, marine and avian migratory species 
and their habitats (on a global scale) by providing strict 
protection for endangered migratory species. 

The overarching objectives set for the Parties are: 

 Promote, co-operate in and support research 
relating to migratory species 

 Endeavour to provide immediate protection for 
migratory species included in Appendix I 

 Endeavour to conclude Agreements covering 
the conservation and management of 
migratory species included in Appendix II 

The SEA should reflect the 
objectives protecting 
biodiversity and the natural 
environment. 

Ramsar Convention (1971) To promote the wise use of wetlands and their 
resources.  

The Convention’s mission is “the conservation and wise 
use of all wetlands through local and national actions 
and international cooperation, as a contribution towards 
achieving sustainable development throughout the 
world”. 

The SEA should take into 
account the conservation of 
wetlands and their resources. 
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United Nations Convention on Biological 
Diversity (2010) 

The United Nations Convention on Biological Diversity 
(CBD) is a multilateral treaty which served three main 
goals, including: 

 Conservation of biological diversity 

 Sustainable use of its components 

 Fair and equitable sharing of benefits arising 
from genetic  

The SEA should reflect 
objectives protecting 
biodiversity and sustainable 
use of its components. 

European 

The Habitats Directive 1992 

Directive 92/43/EEC on the conservation of 
natural habitats and of wild fauna and flora 

To promote the maintenance of biodiversity taking 
account of economic, social, cultural and regional 
requirements. Conservation of natural habitats and 
maintain landscape features of importance to wildlife 
and fauna. 

The SEA should reflect 
objectives to protect and 
maintain the natural 
environment and important 
landscape features. 

 

The Birds Directive 2009 

Directive 2009/147/EC is a codified version 
of Directive 79/409/EEC as amended 

The preservation, maintenance, and re-establishment of 
biotopes and habitats shall include the following 
measures: 

 Creation of protected areas. 

 Upkeep and management in accordance with 
the ecological needs of habitats inside and 
outside the protected zones. 

 Re-establishment of destroyed biotopes.  

 Creation of biotopes. 

The SEA should reflect 
objectives for the protection 
of birds. 

Our Life Insurance, Our Natural Capital: an 
EU Biodiversity Strategy to 2020 

The European Commission has adopted an ambitious 
new strategy to halt the loss of biodiversity and 
ecosystem services in the EU by 2020.  The six targets 

The SEA should reflect 
objectives to value, protect 
and enhance biodiversity. 
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cover:  

 Full implementation of EU nature legislation to 
protect biodiversity  

 Better protection for ecosystems, and more 
use of green infrastructure  

 More sustainable agriculture and forestry  

 Better management of fish stocks  

 Tighter controls on invasive alien species  

 A bigger EU contribution to averting global 
biodiversity loss 

EU Seventh Environmental Action Plan to 
2020 

 

The EU’s objectives in implementing the programme 
are: 

(a) to protect, conserve and enhance the Union’s natural 
capital;  

(b) to turn the Union into a resource-efficient, green and 
competitive low-carbon economy;  

(c) to safeguard the Union's citizens from environment-
related pressures and risks to health and wellbeing;  

(d) to maximise the benefits of the Union's environment 
legislation;  

(e) to improve the evidence base for environment policy;  

(f) to secure investment for environment  and climate 
policy and get the prices right;  

(g) to improve environmental integration and policy 
coherence;  

The SEA should reflect 
objectives to protect and 
enhance the natural 
environment and promote 
energy efficiency. 
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(h) to enhance the sustainability of the Union's cities;  

(i) to increase the Union’s effectiveness in confronting 
regional and global  environmental challenges. 

EU Biodiversity Strategy to 2020 The European Commission has adopted an ambitious 
new strategy to halt the loss of biodiversity and 
ecosystem services in the EU by 2020.  The six targets 
cover:  

 Full implementation of EU nature legislation to 
protect biodiversity  

 Better protection for ecosystems, and more 
use of green infrastructure  

 More sustainable agriculture and forestry  

 Better management of fish stocks  

 Tighter controls on invasive alien species  

 A bigger EU contribution to averting global 
biodiversity loss  

The SEA should reflect 
objectives to value, protect 
and enhance biodiversity. 

National (Legislation) 

Wildlife and Countryside Act 1981 (as 
amended) 

The Act implements the principles of the Bern 
Convention and the EU Birds Directive in the UK. Since 
it came into force, the Act has been amended several 
times.  The act applies to the terrestrial environment and 
inland waters.  

According to the Act, Scottish Natural Heritage (SNH) is 
a regulator of the Wild and Countryside Act and is legally 
responsible for Sites of Special Scientific Interest 
(SSSIs) and to enforce law when necessary. 

It is important to note that specific amendments, which 

The SEA should reflect 
objectives to value, protect 
and enhance biodiversity. 
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only apply in Scotland due to devolution, have been 
made to the Act. 

Natural Habitats (Conservation etc) 
Regulations 1994 

The Act amends the Wildlife and Countryside Act 1981 
for Scotland. The Act, together with the Nature 
Conservation (Scotland) Act 2004, implements the EU 
Birds and Habitats Directives.   

The SEA should reflect 
objectives to value, protect 
and enhance biodiversity. 

Nature Conservation (Scotland) Act 2004 The Act amends the Wildlife and Countryside Act 1981 
for Scotland, and makes provision for the further 
conservation of biodiversity. The Act requires the 
Scottish Government to report on progress in relation to 
the Scottish Biodiversity Strategy 

The SEA should reflect 
objectives to protect 
biodiversity and the natural 
environment. 

Wildlife and Natural Environment 
(Scotland) Act 2011 (as amended) 

The Act amends the Wildlife and Countryside Act 1981 
for Scotland. The Act mainly changed the way land and 
the environment is managed in Scotland e.g. it made 
operational changes to how SSSIs are managed. 

The SEA should reflect 
objectives to protect and 
enhance designated 
biodiversity areas. 

National (Policies, Plans, Programmes and Strategies) 

Scotland’s Biodiversity: It’s in Your Hands 
(Scottish Executive, 2004) 

Scotland’s Biodiversity: It’s in Your Hands presents a 25 
year strategy (until 2030) for the conservation and 
enhancement of Scotland’s biodiversity. It sets out a 
number of outcomes in relation to; 

 Species and habitats 

 People 

 Landscapes and Ecosystems 

 Integration and Co-ordination 

 Knowledge 

The SEA should reflect 
objectives to value, protect 
and enhance biodiversity. 

2020 Challenge for Scotland’s Biodiversity 
– A Strategy for the conservation and 

The aims of the 2020 Challenge are in line with the 
targets set by the aforementioned United Nations 

The SEA should reflect 
objectives to value, protect 
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enhancement of biodiversity in Scotland 
(The Scottish Government, 2013) 

Convention on Biological Diversity (20100 and the 
European Union’s Biodiversity Strategy for 2020, and 
include: 

 Protect and restore biodiversity on land and in 
Scotland’s SAs 

 Involve and engage people in decisions about 
the environment 

 Promote sustainable economic growth 

The 2020 Challenge and the ‘Scotland’s Biodiversity: It’s 
in Your Hands’ together make up the Scottish 
Biodiversity Strategy. 

and enhance biodiversity. 

 

Source Key objectives Implications/comments 

CLIMATIC FACTORS 

International  

IPCC’s Fifth Assessment Report on 
Climate Change (2014) 

To limit and/or reduce all greenhouse gas emissions 
which contribute to climate change 

The SEA should reflect 
objectives to support 
reduction in emissions of 
greenhouse gases.  

Paris Agreement (United Nations 2015) The main aim of the Paris Agreement centres on 
keeping global temperature rise this century well below 
2°C above preindustrial levels. Frameworks are to be 
put in place to help achieve these goals. 

The SEA should reflect 
objectives to adapt and 
mitigate climate change. 

European 

Emissions Trading System Directive 2009 The main aim of the Directive is to improve and extend The SEA should reflect 
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Directive 2009/29/EC to improve and 
extend the greenhouse gas emission 
allowance trading scheme of the 
Community 

the greenhouse gas emission allowance trading scheme 
of the Community 

objectives to promote energy 
efficiency and reduce the 
emission of greenhouse 
gases. 

Renewable Energy Directive 2009 

Directive 2009/28/EC on the use of energy 
from renewable sources 

The Directive sets targets for renewable energy use 
within the EU, which requires that 20% of the energy 
consumed within the EU is renewable. 

The SEA should reflect 
objectives to promote 
renewable energy. 

Energy Efficiency Directive 2012 

Directive 2012/30/EU on energy efficiency 

The purpose of the Directive is to promote energy 
efficiency by establishing a set of binding measures to 
help the EU reach its 20% energy efficiency target by 
2020. 

The SEA should reflect 
objectives to promote energy 
efficiency and prudent use of 
resources. 

National (Legislation) 

Climate Change (Scotland) Act 2009 The Act sets statutory targets for the reduction of 
greenhouse gas emissions. The Act sets an interim 42 
percent reduction target by 2020 and an 80 percent 
reduction target for 2050. 

Secondary legislation has been made under the Climate 
Change (Scotland) Act 2009, including: 

 The Climate Change (Annual Targets) 
(Scotland) Order 2010: sets emission 
reduction targets for 2010-2022 

 The Climate Change (Limit on Carbon Units) 
(Scotland) Order 2010: places a limit on the 
amount of carbon units that may be credited to 
net Scottish Emissions for the period 2010-
2012 

 The Carbon Accounting Scheme (Scotland) 
Regulations 2010: establish a scheme for 

The SEA should reflect the 
objective to reduce the 
emission of greenhouse 
gases and mitigate climate 
change 
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monitoring compliance with annual reduction 
targets for 2010-22 (as amended in 2015 and 
2016) 

 The Climate Change (Annual Targets) 
(Scotland) Order 2011: sets emission 
reduction targets for 2023-2027 

 The Climate Change (Limit on Carbon Units) 
(Scotland) Order 2011: places a limit on the 
amount of carbon units that may be credited to 
net Scottish Emissions for the period 2023-
2027 

 The Climate Change (Limit on Carbon Units) 
(Scotland) Order 2010: places a limit on the 
amount of carbon units that may be credited to 
net Scottish Emissions for the period 2013-
2017 

 The Climate Change (Additional Greenhouse 
Gas) (Scotland) Order 2015: adds nitrogen 
trifluoride as an additional greenhouse gas 
listed in the Climate Change (Scotland) Act 
2009 

 The Climate Change (Annual Targets) 
(Scotland) Order 2016: sets annual reduction 
targets for 2028-2032 

 The Climate Change (Limit on Carbon Units) 
(Scotland) Order 2016: places a limit on the 
amount of carbon units that may be credited to 
net Scottish Emissions for the period 2018-
2022 
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National (Policies, Plans, Programmes and Strategies) 

A Low Carbon Economic Strategy for 
Scotland – Scotland, A Low Carbon 
Society (The Scottish Government, 2010) 

The main purpose of the Low Carbon Economic 
Strategy is to achieve the targets as set out in the 
Climate Change (Scotland) Act 2009. 

The document provides a comprehensive framework for 
developing a low carbon economy across Scotland.  The 
strategy sets out measures that could be undertaken by 
Parties to cut their greenhouse gas emissions. This 
vision relates to the energy sector, the built environment, 
Scotland’s resources and businesses.  

The SEA should reflect 
objectives to support the 
reduction of greenhouse gas 
emissions 

Towards a Low Carbon Scotland – Smart 
Cities (The Scottish Government, 2012) 

The purpose of the document is to highlight the ways in 
which Scotland can become a low carbon society by 
presenting a number of case studies about sustainable 
urban development in Scottish cities such as district 
heating development and a hydrogen bus project in 
Aberdeen, renewable energy projects in Edinburgh and 
the ‘Energy from Waste’ project in Glasgow. 

The SEA should support the 
reduction of greenhouse gas 
emissions. 

Climate Change Bill (The Scottish 
Government, 2018) 

The Climate Change Bill contains proposals to amend 
the framework of emissions reduction targets in the 
Climate Change (Scotland) Act 2009, including 
increasing the 2050 target from an 80% to a 90% 
reduction.  

The SEA should reflect 
objectives to support the 
reduction of greenhouse gas 
emissions. 

A nation with ambition: The Government’s 
Programme for Scotland 2017-18 

One of the key objectives of the Programme is to 
promote further investments in renewable energies, 
renewable technologies and sustainable modes of 
transport in order to tackle climate change. 

The SEA should reflect 
objectives to support 
renewable technologies, 
sustainable modes of 
transport. 

The  Climate Change Delivery Plan (The 
Scottish Government, 2018) 

The Climate Change (Scotland) Act 2009 requires that 
Ministers publish a report setting out policies and 
proposals to meet annual targets. The current Climate 

The SEA should reflect 
objectives to adapt and 
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Change Plan sets out policies and proposals to meet 
targets over the period to 2032. 

mitigate climate change. 

The Scottish Energy Strategy (The Scottish 
Government, 2017) 

Scotland’s Energy Strategy sits alongside the 
aforementioned Climate Change Delivery Plan. 

Three key themes underpin the Strategy; 

 A whole-system view in which energy supply 
and consumption are seen as equal priorities 

 A stable energy transition towards renewable 
energies and sustainable transport 

 A smarter model of local energy provision 
which promotes local energy, community 
involvement and community ownership of 
energy generation 

The SEA should reflect 
objectives to adapt to and 
mitigate climate change. 

Reducing emissions in Scotland 2017 
Progress Report to Parliament (Committee 
on Climate Change, 2017) 

Sets out recommendations by the Committee on Climate 
Change which involves the following; 

 Policies and proposals 

 Balance of effort across sectors 

 Ambition on electric vehicles 

 Low-carbon heating 

 Power sector 

 Carbon capture and storage (CCS) 

 Forestry 

 Agriculture 

The SEA should reflect 
objectives to reduce 
greenhouse gas emissions. 

   

Climate Ready Scotland: Scottish Climate Addresses the impacts identified for Scotland in the UK The SEA should reflect 
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Change Adaptation Programme (The 
Scottish Government, 2014) 

Climate Change Risk Assessment (CCRA) published 
under section 56 of the UK Climate Change Act 2008. It 
aims to increase the resilience of Scotland’s people, 
environment and economy to the impacts of a changing 
climate. 

objectives to mitigate the 
effects of climate change.  

   

 

Source Key objectives Implications/comments 

CULTURAL HERITAGE 

International  

European Convention on the Protection of 
the Archaeological Heritage (Valletta, 
1992) 

Revision of the 1985 Granada Convention 

Protection of the archaeological heritage, including any 
physical evidence of the human past that can be 
investigated archaeologically both on land and 
underwater.  

Creation of archaeological reserves and conservation of 
excavated sites. 

The SEA should reflect 
objectives to protect the 
archaeological heritage. 

European 

European Spatial Development 
Perspective (1999) 

Economic and social cohesion across the community.  
Conservation of natural resources and cultural heritage.  
Balanced competitiveness between different tiers of 
government. 

The SEA should reflect 
objectives to conserve natural 
resources and cultural 
heritage. 

National (Legislation) 

Planning (Listed Buildings and 
Conservation Areas) (Scotland) Act 1997 

Provides main legislation to: 

 list buildings of special architectural or historic 
interest 

The SEA should reflect 
objectives to conserve cultural 
heritage, particularly in 
relation to Listed Buildings, 
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 providing requirements in relation to changes 
affecting listed buildings and conservation 
areas 

 setting out a framework for designating and 
managing Conservation Areas 

Conservation Areas and 
buildings of special 
architectural or historic 
interest. 

National Parks (Scotland) Act 2000 Sets out for main aims for the National Parks of 
Scotland: 

 Conserving and enhancing the natural and 
cultural heritage of the area 

 Promoting sustainable use of the natural 
resources of the area 

 Promoting understanding and enjoyment of the 
area by the public 

 Promoting sustainable economic and social 
development of the area’s communities 

The SEA should reflect 
objectives to conserve cultural 
heritage in National Parks. 

Historic Environment Scotland Act 2014 The Act established Historic Environment Scotland 
(HES) as a Non Departmental Public Body (NDPB). 
Under the Act, HES will be a statutory consultee in 
relation to listed buildings and conservation area 
consents, as well as in relation to EIA.  

The Act also amended statutory processes in relation to 
the historic environment by changing the processes for 
the designation of sites and buildings (by scheduling and 
listing) and for consents relating to scheduled 
monuments, listed buildings and conservation areas.  

The SEA should reflect 
objectives to conserve cultural 
heritage and the wider historic 
environment. 

In addition, the role of Historic 
Environment Scotland should 
be taken into account. 

The Town and Country Planning 
(Development Management Procedure) 
(Scotland) Regulations 2013 

Both Acts state that Historic Environment Scotland must 
be consulted on any development affecting a UNESCO 
World Heritage Site in Scotland. 

The SEA should reflect 
objectives to conserve cultural 
heritage and the wider historic 
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The Town and Country Planning 
(Neighbouring Planning Authorities and 
Historic Environment) (Scotland) Direction 
2015 

environment. 

National (Policies, Plans, Programmes and Strategies) 

Our Place in Time – The Historic 
Environment Strategy for Scotland (The 
Scottish Government, 2014) 

The Strategy provides a high level framework which sets 
out a 10-year vision for safeguarding the cultural, social, 
environmental and economic value of Scotland’s 
heritage assets.   

The Strategy sets out three main aims: 

 Investigating and recording the assets that 
make up Scotland’s historic environment 

 Protecting Scotland’s historic environment 

 Sharing information on the significance of 
Scotland’s historic environment 

Each ambition is underpinned by a number of strategic 
priorities e.g. application of new technologies. 

The SEA should reflect 
objectives to conserve the 
historic environment. 

Scottish Historic Environment Policy 
Statement (2016) 

 

The policy statement supports the protection and 
enhancement of the historic environment, and sets out 
the principles for designation. 

The SEA should reflect the 
principles of the protection 
and enhancement of the 
historic environment. 
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POPULATION AND HEALTH 

International 

International Health Regulations, 2007 The International Health Regulations provide a 
legal instrument for upholding global public 
health security by preventing and responding 
to acute public health risks.  The Regulations 
require countries to report certain disease 
outbreaks and public health risks to the World 
Health Organisation. 

The SEA should 
reflect the objective  
that acknowledges 
the potential health 
hazards that could be 
caused by the 
different development 
types. 

European 

The Bathing Water Quality Directive 2006 

Directive 2006/7/EC on the quality of water intended for 
human consumption 

The overall objective of the revised Directive 
remains the protection of public health whilst 
bathing. 

 

The SEA should 
reflect the Directive 
requirements and 
protect the quality of 
bathing waters. 

The Drinking Water Directive 1998 

Directive 98/83/EC on the quality of water intended for 
human consumption 

Protect human health from the adverse effects 
of any contamination of water intended for 
human consumption by ensuring that it is 
wholesome and clean. 

The SEA should 
reflect objectives to 
protect and enhance 
drinking water quality. 

The Noise Directive 2000/14/EC  Monitor the environmental problem 
by drawing up strategic noise maps. 

 Informing and consulting the public 
about noise exposure, its effects and 
the measures considered to address 
noise. 

The SEA should 
reflect objectives to 
reduce noise 
pollution. 
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 Addressing local noise issues by 
requiring authorities to draw up 
action Plans to reduce noise where 
necessary and maintain 
environmental noise where it is 
good. 

Seveso Directive III 

Directive 2012/18/EU on the control of major-accident 
hazards involving dangerous substances 

 The Seveso Directive (III) lays down 
rules for the prevention of major 
accidents which involve dangerous 
substances, and the limitation of 
their consequences for human 
health and the environment, with a 
view to ensuring a high level of 
protection throughout the Union in a 
consistent and effective manner. 

The SEA should 
reflect objectives to 
protect human health 
and the environment. 

National (Legislation) 

Public Health etc. (Scotland ) Act 2008  The Act updates the law on public 
health, enabling Scottish Ministers to 
protect public health. It also makes 
provision for law on statutory 
nuisances. 

The SEA should 
reflect objectives to 
protect public 
health. 

The Control of Major Accident Hazards Regulations 2015  
(COMAH) 

 Sets out regulations to reduce the 
risks of potential major accident 
hazards that are associated with 
storing or handling large quantities of 
industrial chemicals of a hazardous 
nature. 

The SEA should 
reflect objectives to 
minimise the risks 
of accident hazards 
that are associated 
with the handling of 
hazardous 
substances. 
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National (Policies, Plans, Programmes and Strategies) 

National Performance Framework (The Scottish 
Government, 2016) 

 The main purpose of the National 
Performance Framework is to 
promote sustainable economic 
growth by setting out a 
measurement set that can be used 
to determine the extent to which key 
targets are being fulfilled. It sets 
seven broad targets in relation to: 

 Growth – stimulating economic 
growth 

 Productivity – improving productivity 

 Participation – improving economic 
participation 

 Population – increase population 
growth 

 Solidarity – reduce income equality 

 Cohesion – reduce inequalities in 
economic participation 

 Sustainability – reduce greenhouse 
gas emissions 

The SEA should 
reflect objective to 
promote the principles 
of sustainable 
economic growth. 

Let’s make Scotland more active A Strategy for Physical 
Activity (Physical Activity Task Force 2003) 

 The strategy seeks to improve the 
levels of physical activity in Scotland 
I order to achieve health benefits.  
The strategy includes a number of 
objectives to improve physical 
activity including the need to improve 

The SEA should 
reflect objectives 
which support 
opportunities for 
physical activity. 
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environments to support inactive 
people to become active, alongside 
education and information. 

Cycling Action Plan for Scotland More people cycling more 
often (Scottish Government, 2010) 

http://www.gov.scot/resource/doc/316212/0100657.pdf  

 The action plan includes the vision 
that by 2020, 10% of all journeys 
taken in Scotland will be by bike. It 
supports skills development, 
improvements to the cycle network, 
and active travel. 

The SEA should 
reflect objectives 
which support 
opportunities for 
active travel. 

 

Source Key objectives Implications / 
comments 

SOIL 

European 

EU Management of Waste from Extractive 
Industries (2006/21/EC) 

The purpose of the Directive is to prevent water and soil 
pollution from the deposition of waste into heaps or ponds 
and puts emphasis on the long-term stability of waste 
facilities to help avoid major accidents. 

The main elements of the Directive are: 

 Conditions for operating permits. 

 General obligations concerning waste 
management. 

 The obligation to characterise waste before 
disposing of it or treating it. 

The SEA should reflect 
objectives to protect soil 
quality and minimise soil 
pollution from 
installations. 

http://www.gov.scot/resource/doc/316212/0100657.pdf
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 Measures to ensure the safety of waste 
management facilities. 

 A requirement to draw up closure plans. 

 An obligation to provide for an appropriate level 
of financial security. 

The Industrial Emissions Directive 2010 

Directive 2010/75/EU on industrial emissions 
(integrated pollution prevention and control) 

This Directive lays down rules on integrated prevention and 
control of pollution arising from industrial activities. It also 
lays down rules designed to prevent or, where that is not 
practicable, to reduce emissions into land and to prevent 
the generation of waste, in order to achieve a high level of 
protection of the environment taken as a whole. 

The SEA should reflect 
objectives to protect soil 
quality and minimise soil 
pollution from 
installations. 

EU Soil Thematic Strategy 2006 Includes a thematic strategy which aims to: 

 Establish common principles for the protection 
and sustainable use of soils 

 Mitigate potential threats to soils 

 Preserve soil functions 

 Restore degraded and contaminated soils 

The SEA should reflect 
objectives to protect soils 
and minimise soil 
pollution from 
installations. 

National Legislation 

Environmental Protection Act 1990 (as 
amended) 

Sets out legislation for the management and remediation of 
contaminated land that, in its current states, is causing or 
has the potential to cause significant pollution of the 
environment. 

The SEA should reflect 
objectives to protect soil 
quality. 

Contaminated Land (Scotland) Regulations 
2000 

Provides a detailed framework for the definition, 
identification and remediation of contaminated land. 

The SEA should reflect 
objectives to protect soil 
quality. 
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National (Policies, Plans, Programmes and Strategies) 

The Scottish Soil Framework (The Scottish 
Government, 2009) 

The Soil Framework sets out a vision for the enhancement 
and protection of soil consistent with the economic, social 
and environmental needs of Scotland. 

The Framework identifies 13 key outcomes, as follows: 

 Protecting and enhancing soil organic matter 

 Reducing soil erosion 

 Maintaining soil structure 

 Reduce greenhouse gas emissions from soils 

 Protecting soil biodiversity 

 Ensuring that soils contribute to sustainable flood 
management 

 Enhancing water quality through sustainable soil 
management 

 Enhancing soil’s productive capacity 

 Reducing soil contamination 

 Reducing pressure on greenfield land and 
redirect development to brownfield sites where 
appropriate 

 Protecting soils with significant historical and 
cultural features 

 Enhancing knowledge base 

 Promoting effective coordination between 
stakeholders 

The SEA should reflect 
objectives to protect soils 
and minimise soil 
pollution from 
installations. 
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Source Key objectives Implications / 
comments 

LANDSCAPE AND GEODIVERSITY 

European 

European Landscape Convention 
(Florence, 2002) 

The convention promotes landscape protection, management 
and planning. 

The SEA should reflect 
objectives to protect, 
manage and plan for 
landscape provision. 

National (Policies, Plans, Programmes and Strategies) 

Natural Heritage Futures Eastern 
Lowlands 

 

The documents seek to guide the future management of the 
natural heritage towards 2025 within the context of sustainable 
development.  This includes the need to create a strategic 
approach to all land uses.  Relevant objectives include: 

 To allow river systems to function naturally wherever 
possible 

The SEA should reflect 
objectives for sustainable 
land use. 

Natural Heritage Futures West Central 
Belt 

 

The documents seek to guide the future management of the 
natural heritage towards 2025 within the context of sustainable 
development.  This includes the need to create a strategic 
approach to all land uses.  Relevant objectives include: 

 Ensure that developments complement and enhance 
local landscapes and wildlife, and use open space to 
create environments of value to the natural heritage 

 Improve the biodiversity and landscape quality of the 
managed countryside 

 Promote sustainable use of natural resources and 
reduce contribution to the causes of climate change. 

The SEA should reflect 
objectives for sustainable 
land use. 

Getting the best from our land A Land The Strategy supports sustainable land use, and recognises the The SEA should reflect 
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Use Strategy for Scotland 2016-2021 interactions between different interests and land use. The 
objectives of the strategy include: 

 Land-based businesses working with nature to contribute 
more to Scotland’s prosperity.  

 Responsible stewardship of Scotland’s natural resources 
delivering more benefits to Scotland’s people.  

 Urban and rural communities better connected to the 
land, with more people enjoying the land and positively 
influencing land use. 

the need to support 
sustainable land use. 

 

 

Source Key objectives Implications/comments 

WATER 

European 

The Water Framework Directive 
2000 

Directive 2000/60/EC establishing a 
framework for community action in 
the field of water policy 

The main aim of the Directive is to protect of inland 
surface waters, transitional waters, coastal waters and 
ground waters. 

 

The SEA should reflect objectives to 
protect and minimise the impact on 
water quality. 

 

The Bathing Water Quality Directive 
2006 

Directive 2006/7/EC on the quality 
of water intended for human 
consumption 

The overall objective of the revised Directive remains 
the protection of public health whilst bathing. 

 

The SEA should reflect the Directive 
requirements and protect the quality 
of bathing waters. 
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The Floods Directive 2007 

Directive 2007/60/EC on the 
assessment and management of 
flood risks 

Establish a framework for the assessment and 
management of flood risks, aiming at the reduction of 
the adverse consequences for human health, the 
environment, cultural heritage and economic activity 
associated with floods. 

The SEA should reflect objectives 
that relate to flood management and 
reduction of risk. 

EU Management of Waste from 
Extractive Industries (2006/21/EC) 

The purpose of the Directive is to prevent water and soil 
pollution from the deposition of waste into heaps or 
ponds and puts emphasis on the long-term stability of 
waste facilities to help avoid major accidents. 

The main elements of the Directive are: 

 Conditions for operating permits. 

 General obligations concerning waste 
management. 

 The obligation to characterise waste before 
disposing of it or treating it. 

 Measures to ensure the safety of waste 
management facilities. 

 A requirement to draw up closure plans. 

An obligation to provide for an appropriate level of 
financial security. 

The SEA should reflect objectives to 
protect soil /water quality and 
minimise soil/water pollution from 
installations. 

National (Legislation) 

Bathing Waters (Scotland) 
Regulations 2008 

The Act implements the EU Bathing Water Quality 
Directive. 

The SEA should reflect objectives to 
protect and improve the quality of 
the water environment. 

Flood Risk Management (Scotland) 
Act 2009 

The Act requires local authorities to assess bodies of 
water to determine potential flood risk and carry out 
measures if required. The Act implements the EU 

The SEA should reflect objectives 
that relate to flood management and 
reduction of risk. 
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Floods Directive.  

Water Environment (Controlled 
Activities) (Scotland) Regulations 
2011 (as amended) 

Provides a regulatory framework for controlling activities 
which could have an adverse effect on Scotland’s water 
environment including abstraction, impoundments, 
dredging, impoundments, surface water drainage and 
pollution.  

The primary objective of the Regulations is to protect 
and restore Scotland’s water environment.  

The SEA should reflect objectives to 
protect and restore the water 
environment. 

Water Environment (Miscellaneous) 
(Scotland) Regulations 2017 

The Regulations amend existing general binding rules 
and introduces requirements for particular projects to 
have a construction license in place before works can 
commence. 

The SEA should reflect sustainability 
objectives to protect the natural 
environment. 

National (Policies, Plans, Programmes and Strategies) 

SEPA Draft River Basin 
Management Plans Scotland River 
Basin District / Solway Tweed River 
Basin District 2008 

Identifies key pressures and environmental impacts on 
Scottish water bodies, which may be exacerbated by 
climate change.  

The SEA should reflect objectives to 
protect and improve the quality of 
the water environment. 

 

Source Key objectives Implications/comments 

MATERIAL ASSETS – WASTE  

European 

The Landfill Directive 1999 

Directive 99/31/EC on the landfill 
of waste 

Prevent or reduce negative effects on the 
environment from the landfilling of waste by 
introducing stringent technical requirements for 
waste and landfills. 

The SEA should reflect objectives to increase 
recycling and reduce the amount of waste. 

 

The Waste Framework Directive Prevention or reduction of waste production The SEA should reflect objectives that minimise 
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2008 

Directive 2008/98/EC on waste 

and its harmfulness. The recovery of waste by 
means of recycling, re-use or reclamation. 
Recovery or disposal of waste without 
endangering human health and without using 
processes that could harm the environment. 

waste production as well as promote recycling. 

 

The Urban Waste Water 
Directive 1991 

Directive 91/271/EEC concerning 
urban waste water treatment 

Protect the environment from the adverse 
effects of urban waste water collection, 
treatment and discharge, and discharge from 
certain industrial sectors. 

The SEA should reflect objectives to reduce 
water pollution. 

The Packaging and Packaging 
Waste Directive 1994 

Directive 94/62/EC on packaging 
and packaging waste 

Harmonise the packaging waste system of 
Member States and promote recycling. 

 

The SEA should reflect objectives to minimise the 
environmental impact of waste and promote 
recycling. 

 

National (Legislation) 

Environmental Protection Act 
1990 

The Act implements the EU Waste Framework 
Directive (2008) and includes provisions for 
improved control of pollution and waste 
generation arising from certain industrial 
processes 

Moreover, the Act places a duty on local 
authorities, as the primary regulators, to 
identify and secure the remediation of 
contaminated land in their respective areas.  

The Environmental Protection Act comprises 
the following parts: 

Part I: Integrated Pollution and Control 

Part II: Waste Management Licencing 

The SEA should reflect objectives to reduce 
pollution associated with industrial processes. 
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Part III: Statutory Nuisances 

Part IV: Criminal Offences Concerning Litter 

Part VI: Statutory Notification and Risk 
Assessment for Genetically Modified 
Organisms (GMOs) 

Part VII: Creation of Nature Conservancy 
Council for England, the Nature Conservancy 
Council for Scotland and the Countryside 
Council for Wales. 

The Management of Extractive 
Waste (Scotland) 2010 
Regulations  

EU directive 2006/21/EC was transposed in 
the form of the Management of Extractive 
Waste (Scotland) 2010 Regulations, also 
known as ‘MEW’. It sets out conditions for 
granting planning permission for extractive 
waste areas and waste facilities, along with 
additional requirements for category A (high 
risk) waste facilities.  

The SEA should reflect objectives to minimise the 
environmental impact of waste. 

Waste Management Licencing 
(Scotland) Regulations 2011 (as 
amended)  

Sets out requirements for the management of 
waste and related activities with regard to 
granting site licences and consolidating 
existing licences. 

The SEA should reflect objectives to minimise the 
environmental impact of waste. 

The Waste (Scotland) 
Regulations 2011 

The Waste (Scotland) Regulations 2011 are 
designed to enhance waste management 
through a number of requirements relating to: 

 Source segregation 

 Restricting input to landfill 

 Restricting inputs to Energy from 
Waste Facilities 

The SEA should reflect objectives to minimise the 
environmental impact of waste. 
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National  (Policies, Plans, Programmes and Strategies) 

Scotland’s Zero Waste Plan 
(2010) 

The Zero Waste Plan presents a vision to 
minimise waste transport to landfills, promote 
recycling and enhancing collection methods.  
The key objective of the Plan is to maximise 
the economic and environmental opportunities 
of waste reduction and reuse. 

The SEA should reflect objectives to minimise the 
environmental impact of waste and promote 
recycling. 

 

Planning Advice Note 63: energy 
from waste (2013) 

Sets out guidance for planning authorities on 
proactively planning for waste management 

The SEA should reflect objectives to minimise the 
environmental impact of waste and promote 
recycling. 

A strategy for improving waste 
data in Scotland (2017) 

Sets out a strategy to improve the relevance, 
quality and availability of data on waste from 
all sources (e.g. households, commerce and 
industry). The primary objective of the strategy 
is to improve waste data strategies in order to 
enhance Scotland’s waste and resources 
sector. 

The SEA should reflect objectives to minimise the 
environmental impact of waste and promote 
recycling. 

 

MATERIAL ASSETS – EXTRACTION INDUSTRIES 

European 

European Directive on Boreholes  

Directive 92/91/EEC concerning 
the minimum requirements for 
improving the safety and health 
protection of workers in the 
mineral extracting industries 
through drilling. 

The European Directive on Boreholes sets out 
the minimum requirements for improving the 
safety and health protection of workers in the 
mineral-extracting industries through drilling 
i.e. extraction of minerals (onshore and 
offshore), preparation of extracted materials 
for sale etc. 

The SEA should reflect objectives to protect the 
safety and health of workers 

European Directive on Mines and 
Quarries 

The European Directive on Boreholes sets out 
the minimum requirements for improving the 

The SEA should reflect objectives to protect the 
safety and health of workers 
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Directive 92/104/EEC on the 
minimum health and safety 
requirements for improving the 
safety and health protection of 
workers in surface and 
underground mineral extracting 
industries 

safety and health protection of workers in 
surface and underground mineral extracting 
industries 

European Directive on 
Hydrocarbons (1994) 

Directive 94/22/EC on the 
conditions for granting and using 
authorisations for the 
prospection, exploration and 
production of hydrocarbons 

Directive 94/22/EC sets out framework rules 
for all stages of petroleum operations and aims 
to ensure fair competition in relation to the 
prospection, exploration and production of 
hydrocarbons – reinforcing the integration of 
the energy market within Member States. The 
Directive aims to create a level playing field, 
meaning that hydrocarbon exploration and 
production is subject to the same conditions in 
each Member State (i.e. national security, 
public health, public safety, security of 
transport, protection of environmental 
resources and financial contributions). 

The SEA should reflect objectives to promote 
environmental sustainability. 

Commission Recommendation 
on minimum principles for the 
exploration and production of 
hydrocarbons (such as shale 
gas) using high-volume hydraulic 
fracturing (2014/70/EU) 

The 2014/70/EU Commission 
Recommendation invites EU member states 
that follow minimum principles when applying 
or adapting their legislation applicable to 
hydrocarbons exploration or production using 
high volume hydraulic fracturing. The 
Recommendation is intended to complement 
existing EU legislation. 

The SEA should reflect objectives to minimise 
environmental impacts associated with the 
exploration and production of hydrocarbons using 
high-volume hydraulic fracturing 

National (Legislation) 

Borehole Sites and Operations Provides a main set of Health and Safety 
legislation for onshore drilling for petroleum to 

The SEA should reflect objectives to minimise 
environmental impacts associated with drilling 
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Regulations 1995 ensure that drilling will be carried out to the 
highest standards available. 

operations for petroleum. 

Hydrocarbon Licencing Directive 
Regulations 1995 

The Hydrocarbon Licencing Directive 
Regulations 1995 implement the EU 
Hydrocarbons Directive (94/22/EC). 

The SEA should reflect objectives to minimise 
the environmental impacts associated with 
hydrocarbon exploration and productions. 

The Offshore Installations and 
Wells (Design and Construction, 
etc.) Regulations 1996 

Provides a main set of provisions with regard 
to the design, construction and commissioning 
of wells as well as the assessments and 
supervision involved in their operation. With 
the exception of Regulation 17 (which deals 
with well control equipment), the Regulations 
apply to wells offshore and on land. 

The SEA should reflect objectives to ensure that 
the environmental impacts of the construction and 
commissioning of wells are minimised. 

Petroleum Act 1998 Sets out restrictions on the exploration for and 
production of petroleum in the UK. The Act 
sets out the terms and conditions of licenses 
issues by the Oil & Gas Authority (OGA) 

The SEA should reflect the objective to minimise 
environmental impacts associated with oil and 
gas developments. 

Offshore Installations (Safety 
Case) Regulations 2005 

The aim of the Offshore Installations (Safety 
Case) Regulations 2005 is to reduce the risk 
from major accident hazards. The Regulations 
set out a number of statutory requirements in 
relations to submitting safety cases and 
notifications for installations. 

The SEA should reflect objectives in relation to 
human health and safety. 

Petroleum (Production) 
(Landward Areas) Regulations 
2014 

Sets out regulations for the licencing process 
in relation to the exploration and production of 
petroleum in the UK. 

The SEA should reflect objectives to minimise 
environmental impacts associated with oil and 
gas developments. 

National (Policies, Plans, Programmes and Strategies) 

Planning Advice Note (PAN) 33 – 
Development of Contaminated 
Land 

PAN 33 provides guidance on the 
management and remediation of contaminated 
land. The objectives of PAN 33 is to provide 

The SEA should reflect objectives to reduce soil 
pollution and promote the remediation of 
contaminated land. 
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advice on: 

 The implications of the new 
contaminated land regime for the 
planning system 

 The development of contaminated 
land 

 The approach to contaminated land 
in development plans 

 The determination of planning 
applications when the site is or may 
be contaminated; and 

 Where further information and advice 
can be found 

Planning Advice Note (PAN) 64 – 
Reclamation of Surface Mineral 
Workings (2003) 

PAN 64 provides guidance for local authorities 
and operators to ensure that mineral workings 
are reclaimed to a high standard as soon as 
possible after working has ceased. 

The SEA should reflect objectives to minimise 
the environmental effects associated with the 
decommissioning of mineral workings. 

MATERIAL ASSETS – INDUSTRIAL HAZARDS AND ACCIDENTS 

European 

European Directive  

Directive 2004/35/CE on 
environmental liability with regard 
to the prevention and remedying 
of environmental damage (as 
amended) 

Directive 2004/35/CE establishes a framework 
based on the ‘polluter pays principle’ to 
prevent and remedy environmental damage 
which is defined as damage to protected 
species and habitats, damage to water and 
damage to soil. 

Since its implementation, Directive 
2004/35/CE has been amended three times 

The SEA should reflect objectives to prevent and 
minimise environmental damage caused by 
extractive industries 
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through the following directives: 

 EU Directive on the management of 
waste from extractive industries 
(Directive 2006/21/EC) 

 EU Directive on the geological 
storage of carbon dioxide (Directive 
2009/31/EC) 

 EU Directive on safety of offshore oil 
and gas operations (2013/30EU) 

National (Legislation) 

Radioactive Substances Act 
1993 

The Radioactive Substances Act 1993 sets out 
regulations for the control of radioactive 
material and the disposal of radioactive waste 
in the UK. The production of oil and gas is 
classed as a NORM Industrial Activity. 

The SEA should reflect objectives to minimise 
environmental impacts associated with 
unconventional oil and gas developments. 

Offshore Installations (Prevention 
of Fire and Explosion and 
Emergency Response) 
Regulations 1995 

The Act sets out provisions for the assessment 
and management of hazards associated with 
wells and their control. 

The SEA framework should include sustainability 
objectives to minimise the risks of potential 
hazards associated with wells and their control. 

The Environmental Liability 
(Scotland) Regulations 2009 (as 
amended) 

Sets out an environmental protection 
legislative framework which is based on the 
‘polluter pays principle’. The Environmental 
Liability (Scotland) Regulations 2009 do not 
apply to all types of damage to the 
environment. Instead, the types of significant 
damage addressed in the Regulations are the 
following: 

 Damages to protected species or 

The SEA should reflect objectives to minimise 
the potential environmental impacts caused by 
oil and gas operators. 
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habitats 

 Impacts on surface water or ground 
water 

 Impacts on land 

Pollution Prevention and Control 
(Scotland) Regulations 2012 (as 
amended) 

Implements the requirements of the EU 
Industrial Emissions Directive in Scotland.  
The Act states that emissions to air, water and 
land must be considered together, and permits 
are considered based on the nature of the 
activity. 

The Act has been amended several times 
since 2012. 

The SEA should reflect objectives for reducing 
air/water/soil pollution. 

National (Policies, Plans, Programmes and Strategies) 

Scotland’s Higher Activity 
Radioactive Waste Policy (2011) 

Sets out guidance on the long-term 
management of higher-activity radioactive 
waste i.e. design, safety measures, monitoring 
and regulatory control. 

The SEA should reflect objectives to minimise 
the risks of accident hazards associated with 
the handling of hazardous substances. 

Planning Circular 3/2015: 
Planning controls for hazardous 
substances 

Provides guidance on the planning procedures 
around hazardous substances consent, 
relevant applications for planning permission 
and planning policies. 

The SEA should reflect objectives to minimise 
the risks of accident hazards associated with 
the handling of hazardous substances. 

Higher-activity waste 
implementation strategy (2016) 

Provides an implementation strategy for 
Scotland’s policy on higher-activity radioactive 
waste (NB: the production of oil and gas is 
classed as a NORM Industrial Activity). 

The strategy has been prepared to support 
Scotland’s Higher Activity Radioactive Waste 
Policy (2011). 

The SEA should reflect objectives to minimise 
the risks of accident hazards that are 
associated with the handling of hazardous 
substances. 
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  Appendix 3

Consultation authority responses 
Table A3.1 Summary of Consultation authority comments on the Scoping Report and how these have been addressed in the 
Environmental Report 

Consultation 
authority 

Topic Comment Action (how the 
comments have 
been addressed in 
the Environmental 
Report) 

SNH Environmental 
baseline 

Consideration of the Environmental Baseline in Section 5 focusses on 
‘Potential pressures associated with unconventional oil and gas 
development’ for each SEA topic.  It will be important to ensure that 
the preferred policy option is the focus of the assessment and is not 
lost in consideration of the alternative scenarios. For example, it will be 
interesting to note the effect of the preferred position on the potential 
pressures on biodiversity detailed in section 5.15. 

 

The environmental 
baseline sets out the 
current trends and 
pressures on each 
SEA topic area, in 
the absence of 
unconventional oil 
and gas 
development, it also 
includes a summary 
of additional 
pressures which 
could result from 
unconventional oil 
and gas.  This 
approach provides 
the required baseline 
to inform the 
assessment. 

HES  
We are broadly content with the summary baseline provided for the 
historic environment, but consider that subjective phrases such as 
‘iconic’ or ‘landmark’ are not helpful in this context. Given the nature of 

Historic baseline 
language has been 



280 

Consultation 
authority 

Topic Comment Action (how the 
comments have 
been addressed in 
the Environmental 
Report) 

the assessment, we are content that assessment will focus on more 
generic (in terms of heritage asset type and/or location) historic 
environment baseline, but recommend that you ensure that where 
varying levels of detail occur across the assessment, the baseline is 
tailored accordingly. 

updated. 

SEPA  
We are generally content with the gathering and presentation of the 
baseline information; however, the section on material assets appears 
inconsistent. Sections 5.77 includes mineral resources, environmental 
pollution, the treatment of waste products, and land use change. This 
description does not appear to be consistent with the issues which 
appear in the latter sections. For example the current state and 
existing pressures sections refer to peat and mineral resources but do 
not refer to waste or pollution issues.  

 

Additional data 
included on waste 
trends and water 
quality trends. 

SNH Reasonable 
alternatives 

We are content with the KPMG scenario approach taken in the 
‘Reasonable alternatives’ section. However, we would reiterate that we 
consider the focus of the assessment should be on the preferred 
policy option with comparisons drawn across the three alternative 
scenarios.  This does not necessarily come across clearly in the 
scoping report, particularly where the emphasis is on the 
‘environmental effects of unconventional oil and gas development 
avoided’ rather than on positive or negative effects of the position 
statement.   

 

The approach to the 
assessment is 
described in Section 
2, Methodology.  This 
describes the 
approach to the 
assessment and 
explains the 
approach to the 
assessment of the 
alternatives, 
including the 
emphasis on 



281 

Consultation 
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Topic Comment Action (how the 
comments have 
been addressed in 
the Environmental 
Report) 

environmental effects 
of unconventional oil 
and gas avoided. 

HES  
The diagram at 4.10 suggests that assessment of the PPP will be 
defined by the findings of the assessment of the other alternatives, 
rather than considering the effects that the PPP may have in its own 
right. We recommend that for transparency and clarity, all four 
alternatives should be assessed on their own merits, to the same 
level, and that there should be parity in terms of the consideration of 
‘avoided’ effects. 

The approach to the 
assessment is 
described in Section 
2, Methodology.  This 
describes the 
approach to the 
assessment and 
explains the 
approach to the 
assessment of the 
alternatives, 
including the 
emphasis on 
environmental effects 
of unconventional oil 
and gas avoided. 

SEPA  
We note that the three alternatives described in the KPMG 2016 report 
i.e. the Central, Low and High development scenarios (section 2.9) will 
be used as the alternative scenarios required for the SEA. We would 
expect to see the same rigour applied to the assessment of potential 
environmental effects for the preferred policy option as to each of the 
three other alternatives. 

It is unclear what the diagram in section 4.10 depicts - particularly the 
box containing the words environmental impacts of unconventional oil 

The approach to the 
assessment is 
described in Section 
2, Methodology.  This 
describes the 
approach to the 
assessment and 
explains the 
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Consultation 
authority 

Topic Comment Action (how the 
comments have 
been addressed in 
the Environmental 
Report) 

and gas scenarios avoided. We would suggest that a straightforward 
approach would be to simply assess the environmental impacts of the 
preferred policy option. This would be on an equitable basis with the 
consideration given to the other three alternatives. The overarching 
narrative could then draw out and discuss the environmental benefits / 
dis-benefits of the preferred policy option in comparison to the 
environmental effects which would result from pursuing any of the 
other three alternatives. 

We would expect to see the potential environmental effects of each of 
the three alternatives (i.e. central, low, and high development 
scenarios) and the preferred policy option to be identified and 
discussed in turn in relation to impacts on the current environmental 
baseline. We are content with the proposal to report these 
assessments in narrative form and would expect to see a separate 
narrative for each of the three alternatives and the preferred policy 
option presented. 

approach to the 
assessment of the 
alternatives, 
including the 
emphasis on 
environmental effects 
of unconventional oil 
and gas avoided. 

 

SNH Methodology  
We agree with Section 4. Methodology for all the SEA topics to be 
scoped in, but would ask that you also consider environmental effects 
on access and recreation.  This is due to the potential implications 
from any of the likely scale of development scenarios adding to 
existing pressures on access and recreation opportunities in the highly 
developed ‘central belt’ area of Scotland. This is often included within 
the Population and/or Human Health topics.   

Recreation and 
access added to 
baseline and 
included in 
assessment for 
population and 
human health. 

SNH Cumulative 
effects 

Section 4.14 proposes consideration of the cumulative effects of the 
alternative scenarios across each SEA topic, and between topics. 
However, with consideration of the comments above and the focus of 
the Environmental Report being on the preferred position, in the 

Noted 
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Consultation 
authority 

Topic Comment Action (how the 
comments have 
been addressed in 
the Environmental 
Report) 

interests of proportionality, we suggest this element of the assessment 
could be reasonably focussed. 

HES  
We welcome that you intend to consider the potential for cumulative 
effects, but note that you have not referred to secondary or synergistic 
effects. We would expect the assessment to consider such effects within 
Scotland, and this should be clearly presented in the ER. 

Reference to 
secondary or 
synergistic effects is 
included. 

SNH Potential effects 
of sourcing oil 
and gas products 
from other 
countries 

We note that detailed consideration of potential effects of sourcing oil 
and gas products from other countries is beyond the scope of the 
proposed policy position (4.12). However, it would be helpful if the 
assessment could include a general narrative and give direction to 
areas of further consideration as part of possible mitigation from the 
environmental effects from the existing preferred position scenario. 
Existing plans, programmes and strategies should be referred to as 
offering potential mitigation options in their ambitions and desired 
outcomes, for instance, as outlined in the Energy Strategy (2017), the 
renewed emphasis on energy efficiency and the overall approach to 
energy being driven by the need to decarbonise the whole energy 
system, in line with emissions levels set out in the Climate Change 
(Scotland) Act. 

Narrative on this 
issue is included. 

SEPA  
We agree with the statement at section 4.12 that detailed 
consideration of potential effects of sourcing oil and gas products from 
other countries is beyond the scope of the current policy. However, we 
note that the introduction to the policy statement published in 
December 2017 states that the future of unconventional oil and gas in 
Scotland is relevant to wider energy issues and our climate change 
ambitions. As such we would recommend that the assessment, ER 
and / or Post Adoption Statement (PAS) acknowledge the issue of out-
sourcing as an area for further consideration and also establishes 

Narrative on this 
issue is included. 
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Topic Comment Action (how the 
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appropriate monitoring mechanisms to ensure that meaningful data on 
activity in this area can be gathered. Such monitoring will contribute to 
building an essential evidence base which can be used to inform 
related policy (e.g. energy, planning, or climate change) in the future. 

Section 6.3 states that it is anticipated that the preferred policy 
position will become part of the revised National Planning Framework 
(NPF4); this together with the revised Scottish Planning Policy (SPP) 
will have a great deal of influence on future social and economic 
activity. Some of this activity will require oil and gas related products 
either as a source of materials or a source of energy; a portion of this 
need may be met from non-domestic oil and gas supplies. In terms of 
Scotland’s contribution to global sustainable development goals it is 
important that the potential effects of the preferred policy option and its 
alternatives are seen within this wider context (e.g. will there be an 
increase in imports, or will related domestic policy ensure that 
alternatives are established). It is therefore important that cognisance 
is given in this current environmental assessment to the effects which 
our domestic policy can have in the global context. 

SNH 
Relationship of 
Plans, 
Programmes 
and Strategies 
and 
Environmental 
Protection 
Objectives 

Section 3.11 notes SNH as a statutory consultee for decommissioning 
plans. This is not a statutory requirement for SNH.  Further, as of April 
2017, we also deal with development proposals at sea beyond 12 
nautical miles. 

 

Reference to 
statutory consultee 
for decommissioning 
plans deleted.   

SNH involvement in 
development 
proposals at sea 
beyond 12 nautical 
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Topic Comment Action (how the 
comments have 
been addressed in 
the Environmental 
Report) 

miles noted. 

SEPA 
Mitigation and 
enhancement 

We would encourage you to be very clear in the Environmental Report 
about mitigation and enhancement measures which are proposed as a 
result of the assessment. Section 4.16 states that mitigation will be 
proposed for the pre-moratorium scenarios. We understand this to 
mean the three alternative scenarios identified by KPMG. We would 
recommend that proposed mitigation and enhancement measures are 
set out in a way that clearly identifies: (1) the measures required, (2) 
when they would be required and (3) who will be required to 
implement them. The inclusion of a summary table in the 
Environmental Report such as that presented below would be useful 
to help track progress on mitigation through the monitoring process. 

We note from section 4.17 that mitigation of environmental effects 
from the preferred policy position will be related to the wider policy 
implications, and will draw on the mitigation provided by existing 
policies and strategies. We would again recommend the use of a table 
such as that above to record these mitigation measures. In this case 

Issue / 
Impact 

Identified 
in ER 

Mitigation / 
Enhancement  

Measure 

Lead Authority Proposed 
Timescale 

Insert effect 
recorded in 
ER 

Insert mitigation 
measure to 
address effect 

Insert as 
appropriate 

Insert as 
appropriate 

etc.  etc. etc. etc. 

Noted. 
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Topic Comment Action (how the 
comments have 
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this could include details of “assumed” mitigation e.g. that provided by 
existing planning or environmental regulation as well as required 
mitigation e.g. that which may be achieved through a review of existing 
regulation or the creation of new policy. 

We would highlight the importance of considering any issues that may 
fall outwith the scope of existing regulation due to their nature or scale. 
For example many regulations only cover certain scales of 
development however, a number of small-scale activities which are not 
regulated can result in significant cumulative effects. In such cases we 
would expect to see detailed mitigation proposals established. 

SEPA 
Monitoring We would recommend that monitoring proposals also include 

reference to the need to consider transboundary effects, and would 
refer you back to our comments in section 2 above. Although detailed 
consideration of the effects from activities such as the importation of 
oil and gas products is beyond the scope of this current policy it is 
important to record the potential interactions this has with other policy 
areas, not least because the approach proposed for mitigation is 
closely tied to the existing wider policy context, much of which includes 
ambitions which are set in the global context e.g. climate change 
targets and their close link with energy policy. 

Noted and included. 

SNH 
Indicative 
timetable of SEA 
stages 

The eight week consultation period is acceptable, but it would help 
better resource planning if this could allow for the usual time taken 
over summer/school holidays.  

Noted. 

HES 
 We are content with the eight week period proposed for consultation 

on the Environmental Report and Preferred Policy Position 
Noted. 

SEPA 
 We are satisfied with the proposal for an eight week consultation 

period for the ER. 
Noted. 
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  Appendix 4

Meeting the requirements of the SEA Act 

This Environmental Report includes all of the required elements of the final ‘Environmental 
Report’ (the output required by the Environmental Assessment (Scotland) Act 2005. 

Table A.4.1 signposts the relevant sections of the Environmental Report that are 
considered to meet the Environmental Assessment (Scotland) Act 2005 requirements. 

Table A.4.1 Meeting the requirements of the Environmental Assessment 
(Scotland) Act 2005 

Requirements of the Environmental Assessment 
(Scotland) Act 2005 

Covered in this 
Environmental Report? 

Environmental Report  

In relation to any qualifying plan or programme, the 
responsible authority shall secure the preparation of an 
Environmental Report. The report shall identify, describe and 
evaluate the likely significant effects on the environment of 
implementing— 

(a) the plan or programme; and 

(b) reasonable alternatives to the plan or programme, taking 
into account the objectives and the geographical scope of the 
plan or programme. (Section 14(1) and (2) and Schedule 3). 

 

1) An outline of the contents and main objectives of the 
plan or programme, and of its relationship (if any) with 
other qualifying plans and programmes. 

Sections 1, 3, 4 and 
Appendix 2. 

2) The relevant aspects of the current state of the 
environment and the likely evolution thereof without 
implementation of the plan or programme. 

Sections 4 - 13 and 
Appendix 1. 

3) The environmental characteristics of areas likely to be 
significantly affected. 

Sections 4 - 13 and 
Appendix 1. 

4) Any existing environmental problems which are relevant 
to the plan or programme including, in particular, those 
relating to any areas of a particular environmental 
importance, such as areas designated pursuant to 
Council Directive 79/409/EEC on the conservation of 
wild birds and Council Directive 92/43/EEC on the 
conservation of natural habitats and of wild flora and 
fauna (as last amended by Council Directive 97/62/EC). 

Sections 4 -13 and 
Appendix 1. 

5) The environmental protection objectives, established at 
international, Community or Member State level, which 
are relevant to the plan or programme and the way 
those objectives and any environmental considerations 
have been taken into account during its preparation. 

Section 3 and Appendix 2 
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Requirements of the Environmental Assessment 
(Scotland) Act 2005 

Covered in this 
Environmental Report? 

6) The likely significant effects on the environment, 
including— 

(a) on issues such as (i) biodiversity; (ii) population; (iii) 
human health; (iv) fauna; (v) flora; (vi) soil; (vii) water; (viii) air; 
(ix) climatic factors; (x) material assets; 

(xi) cultural heritage, including architectural and 
archaeological heritage; (xii) landscape; and (xiii) the inter-
relationship between the issues referred to in heads (i) to (xii); 
(b) short, medium and long-term effects; (c) permanent and 
temporary effects; (d) positive and negative effects; and (e) 
secondary, cumulative and synergistic effects. 

Sections 4 - 13 

7) The measures envisaged to prevent, reduce and as fully 
as possible offset any significant adverse effects on the 
environment of implementing the plan or programme. 

Section 15 

8) An outline of the reasons for selecting the alternatives 
dealt with, and a description of how the assessment was 
undertaken including any difficulties (such as technical 
deficiencies or lack of expertise) encountered in 
compiling the required information. 

Section 2 

9) A description of the measures envisaged concerning 
monitoring in accordance with section 19. 

Section 16. 

10) A non-technical summary of the information provided 
under paragraphs 1 to 9. 

Non – technical summary 

The report shall include such of the information specified in 
schedule 3 as may reasonably be required, taking account 
of— 

(a) current knowledge and methods of assessment of 
environmental matters; 

(b) the contents of, and level of detail in, the plan or 
programme; 

(c) the stage of the plan or programme in the decision-making 
process; and 

(d) the extent to which any matters to which the report relates 
would be more appropriately assessed at different levels in 
that process in order to avoid duplication of the assessment 
(Section 14 (3)) 

The Environmental Report 
adheres to this 
requirement. 

Consultation 

Before deciding on—(a)  the scope and level of detail of the 
information to be included in the Environmental Report to be 
prepared in accordance with section 14; and (b) the 
consultation period it intends to (i)specify under section 
16(1)(b); and (ii)notify under section 16(2)(a)(iv), the 

Consultation on this 
Environmental Report will 
be undertaken for a 8 
week period from 23 
October 2018 to 18 
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Requirements of the Environmental Assessment 
(Scotland) Act 2005 

Covered in this 
Environmental Report? 

responsible authority shall send to each consultation authority 
such sufficient details of the qualifying plan or programme as 
will enable the consultation authority to form a view on those 
matters. As specified in Section 15(1)(b)(i) the Scoping 
Report sets out the intended consultation period for the 
environmental report. 

December 2018.   

As soon as reasonably practicable, and in any event within 14 
days of the preparation of the Environmental Report, the 
responsible authority shall— 

(a) send a copy of the report and the qualifying plan or 
programme to which it relates (“the relevant documents”) to 
the consultation authorities; and 

(b) invite each consultation authority to express its opinion on 
the relevant documents within such period as the responsible 
authority may specify. 

(2) The responsible authority shall also— 

(a) within 14 days of the preparation of the Environmental 
Report, secure the publication of a notice— 

(i) stating the title of the plan or programme to which it relates; 

(ii) stating the address (which may include a website) at which 
a copy of the relevant documents may be inspected or from 
which a copy may be obtained; 

(iii) inviting expressions of opinion on the relevant documents; 
and 

(iv) stating the address to which, and the period within which, 
opinions must be sent; 

(b) keep a copy of the relevant documents available at the 
authority's principal office for inspection by the public at all 
reasonable times and free of charge; and 

(c) display a copy of the relevant documents on the authority's 
website. 

(3) The periods referred to in subsections (1)(b) and (2)(a)(iv) 
must be of such length as will ensure that those to whom the 
invitation is extended are given an early and effective 
opportunity to express their opinion on the relevant 
documents. 

(Section 16(1), (2) and (3)). 

 

Taking the Environmental Report and the results of the consultations into account in 
decision-making (relevant extracts of Section 18) 

As soon as reasonably practicable after the adoption of a 
qualifying plan or programme, the responsible authority 
shall— 

(a) make available a copy of— 

Requirement will be met 
at a later stage in the SEA 
process. 
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Requirements of the Environmental Assessment 
(Scotland) Act 2005 

Covered in this 
Environmental Report? 

(i) the plan or programme; 

(ii) the Environmental Report relating to it; and 

(iii) a statement containing the particulars specified in 
subsection (3), 

at the authority's principal office for inspection by the public at 
all reasonable times and free of charge. 

(Section 18(1)(a)) 

As soon as reasonably practicable after the adoption of a 
qualifying plan or programme, the responsible authority shall 
inform the consultation authorities of the adoption of the plan 
or programme and shall send them a copy of— 

(a) the plan or programme as adopted; and 

(b) the statement containing the particulars specified in 
subsection (3). 

 

(3) The particulars referred to in subsections (1)(a)(iii) and 
(b)(iii) and (2)(b) are— 

(a) how environmental considerations have been integrated 
into the plan or programme; 

(b) how the Environmental Report has been taken into 
account; 

(c) how the opinions expressed in response to the invitations 
mentioned in section 16 have been taken into account; 

(d) how the results of any relevant consultation under 
regulation 14 of the Environmental Assessment of Plans and 
Programmes Regulations 2004 (S.I. 2004/1633) have been 
taken into account; 

(e) the reasons for choosing the plan or programme as 
adopted, in the light of the other reasonable alternatives 
considered; and 

(f) the measures that are to be taken to monitor the significant 
environmental effects of the implementation of the plan or 
programme. 

 

(4) Nothing in subsection (1)(b)(iii) shall require the 
responsible authority to provide a copy of any document free 
of charge; but where a charge is made, it shall be of a 
reasonable amount. 

(Section 18(1), (2), (3) and (4)) 

Requirement will be met 
at a later stage in the SEA 
process. 

Monitoring 

(1) The responsible authority shall monitor the significant 
environmental effects of the implementation of every 

Requirement will be met 
at a later stage in the SEA 
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Requirements of the Environmental Assessment 
(Scotland) Act 2005 

Covered in this 
Environmental Report? 

qualifying plan or programme for which it has carried out an 
environmental assessment. 

(2) The responsible authority shall do so in a manner (which 
may comprise or include arrangements established otherwise 
than for the express purpose of compliance with subsection 
(1)) which enables the authority to— 

(a) identify any unforeseen adverse effects at an early stage; 
and 

(b) undertake appropriate remedial action. 

(Section 19(1) and (2)) 

process. 
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Respondent Information Form 
 
Please Note this form must be completed and returned with your response. 

Are you responding as an individual or an organisation?   

 Individual 

 Organisation 

Full name or organisation’s name 

Phone number  

Address  

 

Postcode  

 

Email 

 

If you are responding on behalf of an organisation, please select a type/sector that best 

describes your organisation. 

 

 Business / industry 

 Academic / research 

 Professional / trade body 

 Public body 

 Third sector / NGO 

 Community group 

 Other (please provide further details below) 
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The Scottish Government would like your  

permission to publish your consultation  

response. Please indicate your publishing  

preference: 

 

 Publish response with name 

 Publish response only (without name)  

 Do not publish response 

We will share your response internally with other Scottish Government policy teams who 
may be addressing the issues you discuss. They may wish to contact you again in the 
future, but we require your permission to do so. Are you content for Scottish Government 
to contact you again in relation to this consultation exercise? 

 Yes 

 No 

 

Information for organisations: 

The option 'Publish response only (without 
name) is available for individual respondents 
only If this option is selected, the 
organisation name will still be published.  

If you choose the option 'Do not publish 
response', your organisation name may still 
be listed as having responded to the 
consultation in, for example, the analysis 
report. 
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